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economical production of metal pow 
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Bottlenecks first-critical metals, then components and now a new group. 
.. « Metals and components have been licked. ... New scarcities are lumber, 
and wood products, small motors, signal equipment and heavy trucks. . . 


We've practically reached peak production. 


go in opposite directions. 


Scrap aluminum actually gets in the way. 
I§ : 
.« « WPB more liberal with steel each day 


420win., 


... Aircraft and tank production 


.. + High grade zinc retorts shut 
. We've produced 22 


billion rounds of small arms ammunition. ... Average blast furnace produced 
349 tons in 1918; today 700 tons.... We could increase output 25 per cent 


by better use of available labor. 


For every two women hired, one quits. . . 


toonist) jingles about bottlenecks. . 
ends.” . 


. . How the Washington headline boys look to us. 


. Our “poetoonist” (poet-car- 
Five-cent aluminum before the war 


. «+ The typical 


Army-Navy “E” ceremony. . . . Extreme cold tests of aircraft lubrication, fluids 
and packing materials. ... Behold our industrial system! 











Styles in Bottlenecks Ever Change 


Trying to keep a _not-too-well- 
manicured finger on the pulse of 
things through periodic trips to 
Washington, we have felt a series of 
bottlenecks pulsate through the veins 
of war production. This is, of course, 
a mixed metaphor, but is, perhaps, 
appropriate because of the mixed sit- 
uation constantly prevalent at our 
Capital. 

A year ago the great pinch point 
was the supply of base metals some 
called critical, some strategic. Six 
months later they were starting to 
forget basic materials and were con- 
cenirated on “components,” such as 
valves, compressors, heat exchangers, 
fans and pumps. 

But recevtly we were again at 
Washington with our pulse finger in 
fine fettle. A high official of WPB 
allowed us to examine the various 
bottleneck exhibits, some being mu- 
seum pieces by now. “On materials, 
we're out of the woods,” he confided. 








NOVEMBER, 1943 








“The components are working out 
satisfactorily,” he continued. 

But a new flock of tight items have 
raised their ugly heads. Fractional 
horse-power motors hold up many en- 
terprises. There is a great scramble 
to produce electrical signaling equip- 
ment, such as Radar, walkie-talkies, 
etc. There is a tremendous and un- 
filled demand for very heavy trucks. 

The worst bottleneck of all is now 
outside the metals field—lumber and 
wood products. Too much had been 
used to save steel. We need 60,000 
more lumber workers in the forests, 
in lumber and wood pulp mills—not 
only for print paper but for paper 
containers, crates, etc. for our armed 
forces. Textile and leather supplies 
are bad. There is a strain involving 
malleable castings, forgings, diesel 
engines and landing craft. 


Production Mighty Close to Ceiling 
The guides at Washington still say 


by Harold A. Knight 


News Editor 


that their cries of metal scarcity sev- 
eral months ago were not mere cries 
of “Wolf, Wolf!” Actually, there 
would be acute cries today of the 
same but for the fact that our fabri- 
cating program has bogged down be- 
low idealistic goals because of man- 
power shortage. It begins to look as 
if we had about reached over-all ceil- 
ing production. 

Just when we seem to forge ahead 
here a crevasse appears there, and the 
same promises to continue indefi- 
nitely. As one Washingtonian ex- 
pressed it: “Now we are running up 
against ceilings whichever way we 
turn. There is not the resilience of 
a year ago.” 

The new slogan at the Capital is: 
“As aircraft goes, so goes produc- 
tion.” Aircraft as a war weapon has 
proved itself beyond all expectations 
except those of a very few, includ- 
ing the one who wrote the book, 
“Victory Through Airpower.” 

Almost to the degree that aircraft 
is in the ascendancy, military tanks 
are degenerating. The tank is ever 
proving a very vulnerable and clumsy 
weapon. It is reported that Russia 
has soured on American tanks, partly 
because the driver occupies an inac- 
cessible quarter. When he is put out 
of action, the entire tank is dead, 
whereas in the Russian tank, four 
men are in position to drive it. 


Metal Scarcity Like Shifting Sands 

For the past three or four months 
carbon steel has been the No. 1 criti- 
cal metal, but the situation improves 
rapidly. During the first quarter of 
1944 the supply will come within 10 
per cent of meeting all war and ¢s- 
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civilian 


sential 
against 20 to 25 per cent the previous 


requirements as 


quarter. At the other end of the 
scale is scrap aluminum, a material 
that is so abundant as to get in the 
way. Wrecked airplanes are an im- 
portant source. 

Occasionally one hears of minor 
metals and minerals that are scarce. 
Lithium and its salts 4nd mica should 
be much freer in supply than they 
are. The antimony supply could be 
much more comfortable. Nickel is 
barely sufficient for war needs. By 
contrast, high grade zinc is so abund 
int that some retorts have been shut 
down 

That steel, and metals are more 
plentiful becomes evident each day 


from the revised rulés and directives 


trom WFrb st one typical d 

it is decreed, for instance, that ‘‘stain 
less steel may now be used in buckets 
and pails for use in chemical plants 
and plants handling explosives’ ; that 
“ali kinds of iron and steel are per- 
mitted in the manufacture of weed 
cutters and clean-out doors’; “longer 
fenceposts made from steel rails for 
now rences may no con 


" " , : ’ 
rete reintorcing if lid De used 


: ’ : 
whel OSSIDIe tO Save iulmbdel 
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Measure It All in Guns and Bullets 


Now then; what are some of the 
results of all this effort to produce? 
News stated recently: 
“Sifice the outbreak of the war Army 
Ordnance has turned out one piece 


The Army 


of artillery for every 46 American 
soldiers, more than 1,000,000 ma- 
chine guns and 5,000,000 rifles and 
submachine guns. 

Production of small arms ammu- 
nition has reached the astronomical 
figure of 22,000,000,000 rounds 
enough to fire 1,500 bullets at every 
soldier in the Axis armies.”’ 

Figures comparing production now 
with that of the first World War are 
ilways enlightening [here are no 
more basic figures than those of pig 
iron output. During 1942 one-third 
more iron was produced by the 230 
blast furnaces in the U. S. than by 
the 351 in 1918, stated C. D. King, 
chairman of the Operating Commit- 
tee, United States Steel Corp. of Dela- 
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ware, before the American Institute 
of Mining and Metallurgical Engi- 
neets in Washington. 

In 1918 the average furnace pro- 











The More Sober Side 


It is perhaps good at times 
to consider the more pessimistic 
phases of the war. Loss of per- 
sonnel among the R.A.F. night 
flyers is 8 per cent; for the 
American day bombers, “‘con- 
Losses of 
rf each bombing 








siderably higher.” 
the last wave 
ISSiJO# THI OV per cen. There 
are other: losses from airmen 
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barrel is in sight for English 
dirmen—they are using more 
Canadians constantly. | 
When communiques mention 
30 bombers lost,’’ another 30 
7 
barely returned, 


“coming home on a wing and 


may, have 


braver.’ pe rhahs wit only i 


, 
Alt Diane 


man anti-aircratt defense is ever 
stiffer bey have a flyin 
: je " / ase! c © je ye 34 


'* bazooka,” wi deadly, di- 
rected magnetically or exploded 
| by sonic devices. 
New German underwater | 
torpedoes, which played bob | 
with a Canada-bound convoy, 
may be electric -powered, steered 
magnetically or sonically and 
contain new powerful explo- 
| sive. They tend to bit propel- 
lers, the. point of maximum v1- 


bration. 
| A German long range rocket, 
| with super duper explosives, 
| may soon shoot from France | 
into the heart of London, di- 
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duced 349 net tons daily against over 
700 today; then the largest furnace 
turned out: 630 net.togs daily as 
against several. which now produce 


» 


1,500 tons daily.” 
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Better blast furnace records toaay, 
continued Mr. King, are due to im- 
proved methods of charging mate- 
rials, air blowing, blast heating, gas 
cleaning and slag handling systems. 
Linings are better today. Thus, av- 
erage furnace production before re- 
lining was 625,000 tons in 1918; 
today, 1,800,000 tons, with a few 
cases as high as 3,000,000 tons. 


A Thought or Two on Labor 

So far we have dealt with mate 
rials and machines, but, of course, 
labor is the all-important element in 
production If full utilization of 
manpower could be.secured, produc 
tion would be increased 25 per cent 
states Jack Skelly. assistant director 
WMC's bureau of utilization 

He says furt] Eff ncy of n 
power utilization ranges from 100 pe 
cent to as low as 30 per cent; relatin 
inefficiency of war plants is not a re 
sult of deliberate labor hoarding, but 
lack of knowledge of the. employe: 
to use best what he has; too many 
employers regard production as thei: 
sole job—let the Government suppl 
work ind community facil 

As ot Oct. 1. the nun 
market areas where there are acut 


] [rol 


bet Ol 


labor short iges had risen to 
59 when the last survey was taken 

For every two women hired fo: 
war production work in labor short 
age areas during June, one woman 
quit her job. Among the reasons for 
this higher turnover are: marriages; 
births; the fact that some women 
work during a family financial crisis 
only; soldiers’ wives follow their 
husbands from district to district; in 
adequacy of child care by outsiders; 
and the added burden of housekeep 
ing. 


What! Five-Cent Aluminum? 
On a dull uneventful day, the fol 


lowing statement became focused 

our eyes: “Cost reduction will spur a 
vast post-war development in alum: 
num. Before this war is over pig 
aluminum will probably be down to 
5 cents a pound, as compared with a 
pre-war price of about 23 cents. 
Countless manufacturers will make 
greater usé of it.” 2 
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This comprised the seventh para- 
graph in ‘Planning for Post-War— 
A Griswold Newsletter’’—Letter No. 
1 (off to a good (?) start, certainly), 
Sept. 30, 1943. The author is Glenn 
Griswold, former publisher of Busi- 
ness Week and editor of the Chicago 
Journal of Commerce. ‘‘Reproduc- 
tion in whole or part forbidden,” 
though we have Mr. Griswold’s kind 
permission to publish this paragraph. 


The price of aluminum is now 14 
cents per pound; copper is 12 cents. 
Our first thought was a recollection 
of when copper sold at 5 cents dur- 
ing the worst of the depression in 
1932. That price just about put cop- 
per producers out of business. What 
would happen to copper if aluminum 
sold at 5 cents? 

We consulted a few experts and, 
astonishment, found some 
igreement with this 5-cent prediction. 
Another authority, however, pro- 
fessed himself to be ‘“‘astounded’’ at 
this statement in so far as virgin metal 
is concerned, though conceded that 
this might prove a common price for 
certain grades of secondary metal, 
particularly where the buyer is not 
fussy as ‘to its composition. 


our 


One suggested that with pig alumi- 
num at 14 cents, copper even now 
should theoretically be under 5 cents 
to compete on a volume basis. An- 
other suggested that the metal indus- 
try must become reconciled to a new 
deal in metal prices. Copper hence- 
forth will be one of the precious 
metals along with tin. 


Another was inspired to suggest 
that in post-war the cheapest metals, 
per cu. ft. and in order named, will 
be iron, aluminum and magnesium. 


Price reductions in aluminum dur- 
ing the past 3 years have been: March 
25, 1940, from’ 20 to 19 cents; Aug. 
1, 1940, to 18 cents; Nov. 18, 1940, 
to 17 cents; Aug. 21, 1941, to 15 
cents. Pig aluminum, the product of 
the electrolytic cell, was offered at 14 
cents Dec, 5, 1942. 


Do price reductions already made 
have any bearing on future prices? 
Will reductions continue at the same 


rate as to: price levels and time inter- 
vals ? 
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Human Element in Production 

Here are our impressions of some 
of the ‘‘boys’’ on the firing line of the 
Production Front: 

Donald M. Nelson, WPB. When 
we return home from a Washington 
meeting, at which we have listened 
to talks by some dozen fingers-on-the- 
pulse-men, we invariably realize that 
Don has'told us the most of what we 
wanted to know. He is a tall, some- 
what portly man, with highly arched 
eyebrows (if a woman, we'd say he'd 
been to the beauty parlor for an eye- 


sensible conversation when the fish 
didn’t bite. 
Paul McNutt, Manpower Commis- 


sion. Here is a contrast to Donald 
Nelson. A great handshaker; a noble 
Roman who sways the Roman sen- 
ators with his physical force, powerful 
features and oratorical fireworks; his 
toga fits perfectly; his hair is fluffy 
and white, not slicked, down with 
any Sicilian olive oil. 

Yet, somehow, his logic and per- 
suasiveness are not the equal of Don 
Nelson’s—there are flaws in his ora- 





W eve had a lot 








No Bottlenecks Above the Neck! 
by V. M. 


McConnell 





of bottlenecks to crack 
And some of them wuz tough and some wuz not. 
And all of them revealed a certain lack 
Which might o’ stopped production on the spot. 


Chorus 


The Bottlenecks come sneaking up 

And says, “We got yu now. 

We'll stop that flow of battleships and planes.” 
Says we, “Go back to Germany 

We got you licked and how 

For there ain’t no Yankee bottlenecks in brains.” 

















brow tonsorial treatment). In_ his 
hand, for emphasizing his points with 
gestures, is a curved stem pipe. His 
mien is ever serious. 

Every situation is a crisis, but not 
without hope. He. speaks in a low 
voice, easily and fluently. He never 
wastes a word. He does not speak in 
generalities. He is on our level— 


not above, not below. Somehow, he 
would be a good fellow to go fishing 
with; he’d do his share of rowing the 
boat, wouldn’t talk too much, yet 
would entertain us with interesting, 


torical armor. 

Major-General Levin H. Camp- 
bell, Army Ordnance. Here is a 
dynamo of a Scotsman, who not only 
takes his hair down with you, but 
fairly strips to the waist. He is like 
the character in the spark plug ad— 
“so tough and yet so gentle.” 

He is anxious for your good will, 
and wants you to believe thoroughly 
in the superiority of U. S. ordnance. 
He is an interesting speaker, frank, 
colorful and far more than an arm- 
chair strategist. 
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Major-General Lewis B. Hershey, 
]r., Selective Service. He is not at 
ease as a speaker, but he does his 


damnedest to conceal it. He grabs 
the microphone with a 100-lb.-per- 
sq.-in.-grip, and pours forth a torrent 
of language, fearing that if he once 
hesitates he is lost. The hand that 
does not grip the microphone mops 
his forehead. 

He produces a laugh from the au- 
dience on every page, a guffaw once 
a minute, and a smile in every para- 
graph, his wit bordering on the screw- 
ball type. But, with it all, he sends 
out a solid message. 

Prentiss Brown, O.P.A. Mr. 
Brown could be a successful mer- 
chant, banker or manufacturer. He 
is just the average successful Ameri- 
can, with a little over-average intelli- 
gence and ability. He is the diplo- 
mat type, who does not try too hard 
to force his own opinion but believes 
that true leadership skill lies in har- 
monizing and harnessing opposing 


‘views of his co-advisors. 


C. E. Wilson, W.P.B. Here is 
a “natural” for a production execu- 
tive. He's a little on the serious side, 
and is not one to wisecrack or court 
wit or nonsense. A big, well-propor- 
tioned, ruddy-faced man, we imagine 
he feels more at home in the shop 
and adjoining office than on the 
speaker's platform. 

Our toastmaster.intrigued him into 
making a speech. He had agreed to 
appear if he was not required to make 
speeches—just answer questions. So 
the toast master asked: ““What is the 
general situation as to war produc- 
tion?” A speech had to follow. 


Let’s Record It in a Time Capsule 


We attended an Army-Navy “E” 
award celebration of Callite Tung- 
sten Corp., Union City, N. J., in the 
stadium of that city. Approximately 
at the pitcher’s box were two roofed 
platforms, the larger for the speakers 
and special guests, the smaller for the 
Hudson County American Legion 
band, in French blue uniforms and 
shiny white metal helmets (presum- 
ably of non-critical materials). 

The stadium was lavishly bedecked 
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in American flags and red, white and 
blue bunting. Pretty usherettes with 
dark blue tam o’shanter hats, trimmed 
with red, white and blue ribbons, 
pinned carnations on special people, 
such as parents of former employees 
in service. 

Four husky negro infantrymen 
maneuvered around the speakers’ 
stand. The urbane radio announcer, 
Alois Havrilla, presided. Prior to the 
formal program, the band played old 
favorites, such as “My Wild Irish 
Rose,” the leader inviting the public 
to sing. 

Highlights of the program: 
“America,” sung by Jean Merrill of 
Station WOR; presentation of the 
“E” by Maj. Clenen J. Bishop; accept- 
ance by Charles H. Kraft, president 
of Callite Tungsten. 

After the raising of the “E” flag, 
it was announced that all employees 
might then take out their individual 
“E” pins from the sealed envelopes 
—and amid a great rustle of envel- 
opes being torn, this was done and 
pinned to lapels. By far the greatest 
applause greeted Edwin C. McGowan, 
chief steward, United Electrical, Ra- 
dio and Machine Workers of Amer- 
ica, Local 448, who formally accepted 
the individual “E” pins. | 

President Kraft made a most ap- 
propriate speech. All highest hon- 
ors to the men on the fighting front— 
the production front is secondary 
after all, but terribly important. 

And so do patriotic gatherings as- 
semble throughout our land. A 
sound film of this and similar pro- 
ceedings should be buried in a Time 
Capsule for the supermen of 5000 
years hence to inspect. Surely this 
all is an important sector of Ameri- 
cana, A.D. 1943! 


Research on Extreme Cold 


We have noted considerable infer- 
est recently on the part of our read- 
ers in the broad subject of refrigera- 
tion in connection with metals. Just 
the other day, for instance, a lieu- 
tenant from the Naval Proving 
Ground at Dahlgren, Va. asked us in- 
formation on subzero machines that 
function as low as minus 150 deg. F. 


We have already published two 
feature articles on the subject, and 
will publish more. Recently we sent 
out a series of letters to steel com- 
panies and progressive research de- 
partments of leading aircraft com- 
panies to find out what data they 
possess on the behavior of metals un- 
der extremely cold temperatures— 
high flying being what it is. 

The following reply is typical, this 
coming from the chief research en- 
gineer of Republic Aviation Corp., 
Farmingdale, L. I. He says: 

“We have a cold room which has 
been in operation for approximately 
six months and in which we have 
reached temperatures as low as minus 
100 deg. F. The type of tests which 


_ we have conducted have been opera- 


tional tests on various aircraft acces- 
sories, such as hydraulic systems, land- 
ing gear oleos and trim tab systems. 
“The main source of trouble has 
been in the lubrication, fluids and 
packing materials. These difficulties 
are far greater than any which we 
may expect from the behavior of 
metals at low temperatures, so that 
practically no investigation has been 
made on the metals themselves.” 
And, while we're on the subject, 
we were in a group of some 40 metal 
men the other day when one asked 
the question: “What can be done to 
keep mercury from freezing at 40 
deg. below zero? (Mercury, of 
course, is used in thermometers and 
various indicators and controls in air- 
craft.) A consulting engineer ans- 
wered: “By adding thallium.” 


Behold Our Industrial System! 


“The production record of Ameri- 
can business during the past two or 
three years should be a complete 
answer to those critics, or advocates 
of a new economic order, who not so 
long ago advanced the notion that 
our industrial system is moribund and 
incapable of meeting the needs of the 
nation. As events have amply dem- 
onstrated, private industry is a very 
live and potent force, which today is 
making a mighty contribution to the 
country’s war effort.”—(Irving S. 
Olds, chairman, U. S. Steel Corp.) 
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Adventure on the Production Front 


All glory to the young fighting men on the front! 
[heirs is the ultimate in sacrifice—and in adventure. 
Yet the older generation back home in the war plants 
have had adventures galore that will all come out 
in the history books. 

Perhaps no more stirring saga of production ex- 
ists than the development of the Winchester carbine 
which gained popularity over night! Whereas the 
Garand is for the expert rifleman and sniper, the 
carbine is a deadly weapon for plain Joe Soldier. It 
weighs 4 lbs. less than the Garand or Springfield; 
its cartridges weigh only half as much as standard 
ammunition. It permits the arming of military 
personnel, such as engineers, who previously had no 
room for a rifle. It is semi-automatic. Gas from 
the exploding cartridge ejects the spent shell and 
loads the next cartridge. 

The real climax surrounding its development came 
in September 1942. A preliminary model had inter- 
ested Army Ordnance. The final model was to be at 
Aberdeen Proving Grounds for competition with 
guns from six other manufacturers on Sept. 16. 
It was not until Sept. 12 that all of the 63 parts 


were finished. But when assembled, the gun would 
not work satisfactorily, “though it showed signs of 
wanting to work,” as one Winchester man related 
it. 

Throughout most of the night 20 men fumed, 
fussed and cussed over the gun. Twenty-four hours 
before the test the gun was still not functioning. 
The gas to operate the “short stroke” piston mech 
anism is taken from the barrel through a tiny port- 
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hole 3 in. from the mouth of the chamber, the orig 
inal having been 0.06 in. in diamete: 

That mere “pore” of a hole, it was decided, should 
be enlarged. As this was being done, the drill broke 
off inside the hole. It was several hours later that the 
stubborn bit was removed, the hole completed with a 
new drill and the gun sent to the testing range. 
Without a stutter the carbine fired 300 shots as fast 
as cartridges could be fed into the breech. Next day 
the Winchester carbine was the unanimous choice 
of the Army board of judges. 


Success depended on 0.013 in., the amount the 
hole had been enlarged! Surely there is drama on 
the Production Front! —H. A. K. 


Gray Iron Castings 


Just back from the annual meeting of the Gray 
Iron Founders’ Society, we are moved to speak straight 
from the heart (or a point somewhat above it) about 
the present position and future prospects for the man- 
ufacturers of gray iron castings. 

It is no secret that the gray iron industry is today 
the victim of a vicious production-squeeze. Unable 
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under the O.P.A. to raise the prices they charge for 
their products, the job foundries are nevertheless 
faced with rising costs of their operating materials, 
equipment and labor. Similarly, many foundries are 
suffering from an acute shortage of manpower, par- 
ticularly “unskilled” labor (and even have trouble 
convincing the right people that very little of the labor 
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Ryerson now interprets modified Jominy Test re- 
sults in terms of quenched and drawn physical prop- 
erties for 1, 2, 3, and 4-inch round alloy steel bars. 
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New Data on Alloy Physicals | 


Ryerson furnishes hardenability interpretations 
with each alloy steel shipment 


The new Ryerson Alloy Steel Report sheet is terms of what the steel will do... rather than on 











furnished with each shipment of alloy steels analysis alone. It further guides you in the 
from stock. This report includes: a positive proper heat treatment of your steel to obtain 
identification for the steel you receive . . . its the best results. 
chemical analysis as reported by the mill... Ryerson engineers and metallurgists will 
the recommended working temperatures of _— gladly assist you in any problem of steel selec- 
the steel . . . a chart of its hardenability re- _tion, application or fabrication. Investigate 
sponse with interpretations of the physical this helpful service next time you need steel 
properties after heat treatment and the effect of from stock. , 
mass on the physicals of 1, 2, 3, and 4-inch bars. Joseph T. Ryerson & Son, Inc., Chicago, Mil- 
All this information makes it easier for you waukee, St. Louis, Detroit, Cleveland, Cincin- 5 
to specify your alloy steel requirements in nati, Buffalo, Boston, Philadelphia, Jersey City. fl 
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around a foundry és unskilled to begin with). 

Our concern with the matter rests only incidentally 
in the unfortunate “‘profit’” position in which gray 
iron foundries are left. It rests primarily in the cold 
statistics that the 1943 output of the industry is ex- 
pected to be only 12.5 million tons of gray iron as 
against 14.5 million tons for 1942 and that many 
shops are operating considerably below capacity. This 
unfilled gap represents just so many tons of war equip- 
ment that might have shortened the struggle but 
which was never made. That's the reason we want 
to see foundries (all other plants, too, for that mat- 
ter) as busy as possible. 

This partial inactivity has many causes—revisions 
in types or numbers of military equipment; a slack- 
ening of the machine-tool building orders; the clos- 
ing of an occasional foundry because each casting it 
made meant merely so many dollars lost; inability to 
obtain enough workers to maintain operations at or 
near capacity; and a possible tendency on the part of 
designers to slight gray iron castings when selecting 
materials or forms to be manufactured. There were 
hints from the government speakers at the meeting 
that the immediate future may bring some lifting of 
the gray clouds over gray iron. But it looks as though 
the industry, in the largest sense, must help itself, and 
its Society has already made great strides in this di- 
rection. 





Better engineering .n individual foundries will 
certainly help in achieving lower operating costs anc 
in getting the most out of available manpower. Bet- 
ter cost accounting (towards which the Society al- 
ready lends much aid to its members) will avoid the 
inaccurate and profitless pricing that has crippled 
some shops and harmed the whole industry. Bet- 
ter education of the specifying and buying tacwrs 
in the fields that consume iron castings and competi- 
tive materials will help to turn a fair share of the 
market toward gray iron. 


For gray iron—as we have repeatedly declared— 
is today an engineering material on a par with steel 
forgings, steel castings, non-ferrous castings and other 
forms for many applications, and for certain jobs 
(especially those requiring highest damping qualities, 
superlative machinability or lowest production cost 
consonant with adequate quality) it is unquestionably 
superior. These are indeed the brightest spots in its 
present and future position—the fact that gray iron’s 
mechanical quality is now generally high, that the best- 
informed engineers already realize this and that fur- 
ther education of the rest of the consuming field to 
the advantages and limitations of gray iron will un- 
doubtedly place it in a strong post-war competitive 
position. 

—F. P. P. 


Two Buckets 


In pre-war days it was possible to buy an ordinary 
galvanized bucket for about twenty-five cents. It 
was a good bucket too — it didn’t leak, it didn’t 
rust, it was fairly strong, it was easily cleaned, it 
looked — well, not beautiful, but presentable. All 
told, a good bucket. 

With metal supplies for civilian use sharply re- 
duced, and many metal articles “out for the dura- 
tion,” things formerly made of metal are being 
reproduced in some substitute material. The plas- 
tics, wood, paper, glass, and many other materials 
are being adapted to these uses. The old oaken 
bucket has reappeared. 

Wooden buckets have a long history. The trade 
of cooper is an old and honorable one. It requires 
a degree of skill and experience to make a watertight 
barrel or bucket of wooden staves, formed and fitted 
together without calking, tight enough to contain 
water. But it isn’t a really good,bucket. It’s heavy. 
It tends to leak if it has dried out thoroughly before 
being put to use. If placed in the sun, it may 
warp beyond repair. It is cleaned with difficulty. 
And it will cost about seventy-five cents. 

There is something here for metal industries to 
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consider. The metal bucket replaced the wooden 
bucket because it was a better, cheaper bucket. 
Wooden buckets may stage a temporary revival 
under necessitous circumstances, but it seems un- 
likely that they'll come back permanently. The 
“economics is agin it.” 

The same laws will apply to other materials 
which have invaded the metals field as wartime sub- 
stitutes. Those that can supply a better, cheaper 
or in some way more satisfactory article will very 
likely stay. Those that can’t will disappear with 
the wooden bucket. 

Metals have many advantages over most of to- 
day's substitutes. They are strong, even in thin sec- 
tions. They are easily worked in an amazing variety 
of ways. They can be finished attractively. They 
are durable. Now that the mysteries of alloying 
are understood and controlled, a composition can 
be produced for almost any required set of proper- 
ties. 'We may see some shifting about in the ma- 
terials groups, and perhaps some substitutes may 
remain, but it is hardly likely that the metals, which 
have so much to offer, will suffer in the final bal- 
ancing of accounts. —K. R. 
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Forming Heavy Plate 
on a 6000-Ton Press 





By GERALD E. STEDMAN 


I'he characteristic American urge to produce “the 
biggest yet” is re iponsible fo much of our industrial 
progress. For example the hydraulic press described 
in this article is not only the world’s largest plate 
bending press (according to its owners) but is also 
to be credited with noteworthy achievements in sav- 
ing fabrication time and boosting vessel sizes and 
steam pressures. —The Editors 


HE WORLD'S LARGEST PLATE bending press is in 
| operation at the Chattanooga plant of the Hedges- 
Walsh-Weidner Division, largest of five manu- 
facturing components of the Combustion Engineering 
Co., Inc.,.New York. This “Big Press” is capable 
of cold bending boiler plate up to 6 in. or more 
in thickness and in lengths up to 40 ft. Its overall 
dimensions are 55 ft. wide, 49 ft. high (22 ft. of the 
latter below ground). It exerts a total pressure of 
6000 tons. In the old days, it required 30 days to 
cold roll and form press a boiler shell for riveted 
construction. This huge press, by hot forming, has 
reduced fabrication time to four days. 
The Combustion Engineering 7, plant 
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produces boilers of all types and huge sizes, fabri- 
cated products, bubble towers and pressure vessels. 
Other C-E divisions manufacture a complete line of 
mechanical stokers, mills and burners for pulverized 
coal firing, superheaters, economizers and air pre- 
heaters, special equipment for chemical recoveries and 
by-product steam generation in pulp mills and sew- 
age incinerators. 

The Combustion Engineering Co. is now “all out’’ 
in war production. Its stationary and marine unit 
steam generating equipment, known as “Victory 
Units,” are already supplying 40,000,000 Ibs. of 
steam per hour for navy yards, munitions, arsenals, 
ordnance, army and navy bases, synthetic rubber, high 
octane gas, maritime commission ships (Liberty), and 
naval vessels (Destroyer Escort). These installations 
alone represent a rate of steam output sufficient to 
serve about 13 per cent of the total fuel generated 
kilowatt capacity of all the public utility plants in 
the country. 

By the prowess of this big press, the C-E Chat- 
tanooga plant has arrived at vessel diameters from 
20 in. to 12 ft. 0 in., and lengths from a few feet to 
over 50 ft.; boiler pressures up to 2,000 Ibs. per 


METALS AND ALLOYS 











sq. 1M., amd boiler plate thicknesses over 6 in. In 
the old days of riveted boiler construction, 21/,-in. 
thick shells were about the limit, for they required a 
rivet grip of 7 in. with long butt straps inside and 
out. The demand for higher pressures caused much 
research in the late "20s in which A. J. Moses, vice 
president and general manager, Chattanooga C-E 
plant, played a leading part. 

The development of a fusion welding technique 
and satisfactory non-destructive testing by me 
caused a revolution in boiler making, signaled by the 
A.S.M.E. Code Committee approving the first welded 
boiler in 1931. This was a C-E product. The de- 
velopment of the 1,000,000 volt X-ray unit, one of 
the first of which was bought by the C-E Chattanooga 

lant, and, in 1937, the installation of the big press, 
hows created a complete revolution in boiler design 
and fabrication. 


Press Construction and Operation 


The C-E big press consists of two 3000-ton, 4-post 
hydraulic presses connected by two built-up beams. 
The Baldwin-Southwark Division of the Baldwin Lo- 
comotive Works built the presses and controls in ac- 
cordance with C-E design and construction. The 
two presses operate on a 1500-Ib. line pressure from 
the accumulator, intensified to a 3000-Ib. per sq. in. 
hydraulic water pressure to exert the total. pressure 
yf 6000 tons. The main features are: (1) The 
presses, (2) the beams, (3) intensifiers, (4) accumu- 
lator, (5) foundation, (6) dies, (7) controls. 

The foundation for press and intensifier units is 
approximately 25 ft. by 75 ft. by 24 ft. It required 
1,932,000 Ibs. of poured concrete, as well as 70,000 
lbs. of reinforcing steel, anchor bolts and floor plates. 
Since the foundation had to rest on quick sand, it 
iecessitated an apron to confine the quick sand. 
[he press sits on a foundation of piers in this pit. 
[he upper movable beam is 52 ft. long, 14 ft. deep 
t the center section, and weighs, including male 
dies and attachments, 474,120 Ibs. The lower beam 
with its female dies and attachments weighs 423,540 
lbs. It is 10 ft. from the face of the base casting 
to the bottom of the pit. Twelve 21/-in. founda- 
tion bolts anchor each press. 

The two main rams are 52 in. in dia. and operate 
at 1500 Ibs. pressure, which can be intensified to 
3000 Ibs. There is 13 ft. of daylight between the 
base and the ram. There are 4 pull-back rams per 
press for high speed return. These -pull-back cyl- 
inders are 16 in. in dia. The lower die is equipped 
with four manipulating rams 8 in. in dia., which 
facilitate handling of the work. Four equalizing 
rams, 8 in. in dia., keep the top girder thoroughly 
horizontal through the whole stroke. The intensifier 
is a dual piston arrangement, having a small ram on 
one and a large ram on the other. The low pressure 
cylinder comes under the low press ram. Having 
twice the area of the opposing ram, it doubles the 
pressure going to the press. The total pressure of 
6000 tons is thereby achieved. 

The water filling tanks are located in the pit and 
connected with the press members. They operate at 
100 Ibs. air pressure. These are’ used to fill the cyl- 


One end of the 6,000-ton press. 


inders before admitting high pressure water. The 
latter is used for the squeeze. 

The bottom girder of the press is made up of 10 
21%, in. plates, 14 ft. 6 in. wide x 56 ft. long. The 
top beam is composed of 10 2-in. plates, 14 ft. 6 in. 


. wide x 56 ft. long. The top girder is of the full- 


floating type, restricted only in the transverse direc- 
tion. Since it was impossible to buy plates of the 
required width, the beams are of C-E welded con- 
struction—two plates 7 ft. 3 in. joint welded, X- 
rayed, stress relieved in C-E shops. The girders are 
of the “fish belly” type. 

Two sets of form blocks are used to handle all 
thicknesses of plate bending: (1) From 36 in. up to 
any radius, (2) 18 in. to 36 in. Odd dies are at 
hand for special jobs such as tapered shells, small 
diameters being often accomplished at one stroke of 
the press. The stroke is 60 in. 


The Controls 


One of the significant features of the big press is 
its controls. A single operator standing at a con- 
veniently located battery of valves in full view of the 

















A hot plate on the car just taken from the heating furnace. 


work controls the action of the press and plate ma- 
nipulators. In spite of its extraordinary size, it 
operates simply and fast. Valves are so arranged 


that the operator applies 1500 Ibs. pressure, which 
develops 3000 tons and he can then immediately 
apply the boost of the intensifier to gain the 6000- 
ton pressure. 

C-E uses 75-ton cranes to service this big press 
and these cranes are an integral part of the processing 


technique, the crane holding up one edge of the work 
during forming. ee on the press assist 
in locating the plate hese manipulators are hy- 


draulic, come up through the bottom of the dies, and 
are of C-E design. e dies are ship lapped on 
their edges and are held down by clamps. 


Steels Used and Heat Treatment 


The company uses modified carbon steels for 
welded pressure vessels of heavy wall thickness, hav- 
ing a 70,000-Ib. per sq. in. minimum tensile strength. 
The carbon and manganese content of these is higher 
than ordinary 55,000 Ibs. tensile fire box steel, the 
carbon range being limited to 0.35 and the man- 
ganese to 0.90 per cent maximum. A third alloy steel 
is in favor for pressure vessels operating at high 
temperature. This is a carbon-molybdenum steel con- 
taining 0.20 C, 0.60 Mn, and 0.50 i cent Mo, ps 
has a minimum tensile strength of 70,000 lbs. 
sq. in. at room temperature. 

Boiler shells are formed in two sections whose 
complement must naturally be 360 deg., though each 
section may vary away from 180 deg. They are 
joined by two longitudinal, fusion welded seams. 
Unequal plate thicknesses between sections are fre- 
quently welded for economy; using a thicker plate 
for surfaces perforated with tube holes, a lighter 
section plate for sections having greater ligament 
efficiency or being unperforated entirely. In such 
cases, after forming on the big press, heavier plate 
sections are tapered to the lighter section thickness— 
neutral radii being made equal and neutral circum- 
ferences coincident. 

As the plate thickness increases, because of the 
ratio of a cna and lower grain refinement in roll- 
ng, they do not receive as much mechanical work at 
the mills. All plates above 2 in. by A.S.M.E. specifi- 
cations, require a normalizing treatment for grain re- 


Cold comers a heavy plate under the 6,000-ton press. 





Attaching a clamp to a hot plate 
under the 6,000-ton press. The men 
wear asbestos suits. 


finement before forming. This is applied on the flat 
plates, the heat treatment subjecting the steel to a 
temperature slightly above the upper critical range, 
holding the heat for one hour ae inch of thickness. 
Plates so normalized are specified with slight extra 
thickness to compensate for scale loss. The normaliz- 
ing temperature is 1650 to 1750 deg. F. 


Cold and Hot Forming 


It is next to impossible to tabulate plate pressing 
formulae as there are too many variables to be con- 
sidered. As a general rule, C-E does not cold press 
_ over 2 in. thick. By intermediate stress-relief 

etween cold bending operations, the plate can be 
formed to as small diameter as desired. C-E has bent 
2-in. plate 12 in. id. Above 2 in., as later described, 
plate is normalized and hot-pressed to near the fin 
ished diameter required. 

There is pede aro" difference of opinion as to 
thickness of plate that can be bent under this 6000- 
ton press. C-E feels that any thickness can be pressed 
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that will go between the dies, as it does not coin 
the plate but increases or decreases the power by the 
span of the dies and the size of the area on which the 
load is concentrated. The time factor goes up rapidly 
as thickness and length increase, reaching a point 
economically prohibitive. 

An interesting feature of the big press technique is 
that C-E utilizes this normalizing heat to hot-form 
and then, with temperature loss to perhaps 1000 deg. 
F, in the forming strokes, the plate is removed from 
the big press, stress relieved and finished cold, de- 
pending upon the elongation required. The method 
is to hot-form to the point which will reduce to a 
minimum the amount of cold pressing. It is neces-° 
sary in the hot forming procedure to watch the scale, 
preventing it from embedding, by blowing it off and 
cleaning with an air hose. The bi-axial stresses in- 
volved in the bending of plates cold in great widths 
do not permit of cold bending to the same degree of 
elongation of outer fibres as is permissible in the 
bending of narrow test specimens. The greater the 
elongation of outer fibres required, the more frequent 





interstage stress relief is required. There are close 
rules and formulae governing the degree of elonga- 
tion of the outer fibres of the plate in cold bending 
before interstage stress relieving. 

In working the heavier plates, the practice is to use 
a narrower upper die and a wider bottom die, avoid- 
ing the error of having the upper die so narrow as to 
indent the plate. This method requires more press 
strokes. After the original hot-forming, making use 
of normalizing temperature, the cold finish forming 


is interrupted by interstage stress relief because cold 
working of such heavy plates sets up stresses. 


Heat-Treating Furnaces 


C-E uses two heat-treating furnaces in connection 
with the big press. The normalizing furnace, 14 ft. 
x 45 ft. x 11 ft. is a car-type chamber, its height 
clearing the top of car by 71/4, ft. This permits quick 
removal, thus making normalizing heat more utiliz- 
able in hot forming. The furnace is used for stress- 


relief of boiler drums as well. Rectangular baffled 
combustion troughs for oil firing are located in the 
floor. Combustion chamber outlets are on lower side- 
walls, below car level. Thermocouples at four criticai 
points provide automatic temperature control. 

After forming, the waste on the edge of the plate 
must be trimmed. It is impossible to press to the 
full radius, causing this waste edge which is burned 
off with oxyacetylene. The finish operations on the 
separate sections, preparatory to welding operations, 
is the milling of the weld groove and the planing of 
the taper on heavy sections. Some sections are planed 
before forming. Similar machining of shell thick- 
ness down to head thickness and preparation of girth 
weld grooves usually is done after the completion of 
the longitudinal seam welding. 

All welding is done by the electric arc method, 
using heavily coated electrodes of C-E composition 
and production. The double-butt type of weld joint is 
used on all main seams; fillet welding is permitted 
only in welding nozzles, reinforcements, internal and 


Taking the curvature of a 
plate after cold forming. 








external attachments. All welding is down-hand, the 
drum being rotated in girth seams. All main seams 
are radiographed—from 8 to 15 lineal inches of weld 
joint being X-rayed per exposure. 


A Triumph in Plate Bending 


The big press is a triumph in plate bending and 
forming. It produces the highest grade of workman- 
ship so far originated and with substantial reductions 
in time. The method of hot forming, using the 
normalizing heat, has in itself reduced the time factor 
over cold forming, better than 34 per cent. Thick- 
nesses in construction and consequent pressures have 
been increased beyond limits previously possible. 

In truth, the limiting factor is no longer a matter 
of forming, but of non-destructive test limitations. 
The company feels that the limiting factor of boiler 
plate thickness of satisfactory quality is now the 
problem of the steel maker. With the critical search- 
ing eye of the C-E million-volt X-ray equipment, it 
is felt that this company is prepared to satisfactorily 
produce and non-destructively test pressure vessels 
of wall thicknesses far in excess of those now ayail- 

)perating controls of the 6,000-ton press. able in quality boiler plate material. 
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Surface Treatments for Magnesium 


Part | 


Few industrial materials require as much attention to finishing problems as do magnesium alloys, for 
virtually all aircraft and other parts made therefrom must be given a protective coating of some type to 
improve their corrosion resistance. A number cf useful treatments and practices have hen employed for 
this purpose, and in this article the various processes, baths and operating conditions are described and dis- 


cussed in helpful detail. 


—The Editors 


By EMMETTE R. HOLMAN and JAMES P. ApROBERTS 


Technical Dept., Turco Products, Inc., and Chemistry Dept., Triplett & Barton, Inc., respectively, Los Angeles, Calif. 
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nesium increase, more attention will necessarily 

be given to its processing. This will be somewhat 
for decorative reasons but chiefly on account of pro- 
tective requirements. Upon exposure, a naturally pro- 
tective film of magnesium oxide, hydroxide or car- 
bonate is developed on the metal’s surface according 
to the conditions encountered. The security which 
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this film affords is not considered adequate for those 
articles which may, as in the case of aircraft parts, 
be subjected to a variety of service conditions. 
Many commendable methods of treating magnesium 
have been or are being developed. At present those 
mentioned in this article are the most widely ac- 
cepted and specified. 


The relation between the finishing of magnesium 


Cleaning of paris. All dirt 


and foreign matter must 
be Lome ay removed. 
The solution is a standard 
alkaline plater’s cleaner — 
| temperature, 195 deg. F. 
a (Courtesy: Northrup Air- 
craft, Inc., Hawthorne, 


Calif.) 


=" 








and other metals is interesting to note because so 
much of the average plating shop’s equipment can 
be used — such as hot and cold tanks, rinse tanks, 
racks, generators and ventilating devices. Since the 
present status of magnesium is closely related to the 
war effort, persons processing it should have little 
difficulty in securing any special chemicals or equip- 
ment which may be needed. Special controls for 
temperature and current are sometimes specified for 
operating conditions. The chemicals which are 
mentioned in connection with these treatments may be 
of technical grade provided that due allowance is 
made for the lower percentage of active ingredients 
and the heavy metal salts content is kept at a mini- 
mum. 

The personnel of the average metal finishing 
plant should be capable of doing» this type of work. 
The skill and experience which they have already se- 
cured through treating other metals in similar 
processes should make them especially well qualified 
for handling magnesium. 


Pretreatment Methods 


The development of an absolutely clean surface is 
n especially important consideration in the success- 
ul treatment of magnesium parts. This is because 
he adherence of pe siccah protective films is de- 
ndent upon grippage effected throughout the en- 
> surface. This in turn must mean complete re 
oval of all foreign matter, not only such ordinary 
yntaminants as cutting or forming oils, but also any 
tural films which would iaeertete with the abil- 
y of the treatment applied to form a continuous 
ond with the metal’s surface. 
Cleaning may be done by mechanical or chemical 
ethods. Typical mechanical methods of cleaning 
re sandblasting, shotblasting, wire brushing and 
nding. Though they are efficient, partially because 
f the softness of the work’s surface, they do have 
ie disadvantage of removing a certain variable 
mount of base metal and at the same time con- 
iminate the surface by imbedding minute impurities 
1 it whose presence lowers the corrosion resistance 
f the work. For this last reason, mechanical sur- 
face preparation should be followed by the removal 
of between 0.002 in. and 0.006 in. of surface by pickl- 
ing in Solutions I or III (described under ‘‘Pickling,”’ 
below). Hence this class of cleaning is generally 
limited to treatment of rough unmachined surfaces. 
Chemical methods of cleaning depend to a cer- 
tain extent upon the contaminants encountered. The 
three steps, precleaning, cleaning and pickling, com- 
prise a typical chemical cleaning cycle. Precleaning 
in this particular instance is often necessitated by 
the use of casting mold lubricants such as cocoa 
butter whose high melting temperatures and af- 
finity for magnesium make their elimination dif- 
ficult. The removal of such impregnated matter as 
well as heavy films of oil or grease and other dif- 
ficultly soluble contaminagts by a single cleaning op- 
eration often requires too much time to produce the 
essential degree of cleanliness previously mentioned. 
Hence, precleaning by one of the methods described 
below may be justified. 
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A dichromate tank. Parts are boiled in this sodium 

dichromate tank for 45 min. This gives the final pro- 

tection finish. (Courtesy: Northrup Aircraft, Inc., 
Hawthorne, Calif.) 


Cleaning 


Precleaning usually requires an average time of 
5 min. Two types of precleaning are in wide use: 
1. Solvent (Vapor degreasing): 


When organic solvents are used in magnesium 
cleaning, a final rinse in clean unused solvent 
must be included. 


No 


Emulsion (Special precleaning materials 
emulsifiable solvents ) : 


This operation is followed by a thorough cold 
water rinse. 


Conventional degreasing equipment or precleaning 
hot tanks may be used for the above step. When 
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operating degreasers, care should be taken to see that 
the degreasing solvent is kept as clean as possible 
and the accumulation of appreciable quantities of oils 
and dirt in the machine is avoided. When precau- 
tions such as the above mentioned are taken, pre- 
cleaning will accelerate the cleaning aed and pro- 
long the effective life of the principal cleaning so- 
lution. 


Final Cleaning: The final or principal cleaning op- 
eration applies both to parts which have been pre- 
cleaned and those with an ordinary degree of soil. A 
thoroughly cleaned surface is indicated by freedom 
from water breaks (a continuous water film) follow- 
ing immersion in clean cold water. To produce 
such an effect, cleaners similar to those used on 
steel (not aluminum) are employed in either hot 
tank or electro-cleaning methods, 


A. Electrocleaning: The work is made the cath- 
ode. Temperatures near boiling are usable. 
Current density is between 10 and 20 amps. 
per sq. ft. at 6 or more volts. Usual operating 
time necessary is 1 to 3 min. Ordinary racks 
appear to be satisfactory. 








B. Still tank cleaner: 


1. Work is completely immersed in a boiling alka- 
line cleaner. Cleaning time varies between 5 
and 15 min. according to type and quantity 
of contaminant to be removed. Agitation is ad- 
visable especially if boiling temperatures can- 
not be steadily maintained. 

. Hot water rinse (140 to 180 deg. F.) 

. Cold water rinse. Cooling down instead of 
drying the work by a final hot rinse will elim- 
inate the tendency for carried over solids to dry 
on and cause a whiskered appearance. 

Typical cleaning solutions are: 


A. Electrolytic (or boiling) baths: 


Trisodium phosphate 
Sodium carbonate (soda ash) 
Water to make 


Boiling (non-electrolytic) Baths: 


Sodium carbonate (soda ash) ...... 3 oz. 
Sodium hydroxide (caustic soda) , @on: 
Soap . 1 oz. 
Weer to ‘mime ee?! Bae 


The hydrofluoric acid dip. Parts are 
dipped for 5 min. in a water solution 
of 15 to 20 per cent hydrofluoric acid 
and then washed. (Courtesy: North- 
rup Aircraft, Inc., Hawthorne, Calif.) 














Table 1. Commercially used pickling solutions for magnesium alloys. 














(Nonetching, may be used on 
machined parts). 


Method Bath Operation 
Nitric-Sulphuric Pickle Conc. nitric acid... 8% by vol.| Solution is used cold. Immersion time — 10 to 15 
Conc. sulphuric sec. It will remove 0.002 to 0.006 in. per surface 
(For mechanically cleaned| acid .......... 2% by vol.| of metal. Depletion is indicated by decreasing ac- 
and unmachined parts only). | Water .......... 90% by vol.| tivity. Bath may be considered exhausted when its 
ability to remove obstinate scale within a reasonable 
period of time (30 sec.) is lost. It should then be 

replaced with a fresh solution. 
Chromic Acid Pickle’ Chromic acid ........ 24 oz. | Solution is operated at 180 deg. F. and above; immer- 
Water to make ....... 1 gal.| sion time is 1 to 5 min. In using water solutions of 


chromates the soluble chlorine content of the make- 
up water should be kept at a minimum (350 ppm. or 
less).2 If it is apt to contain more than this amount, 
it should either be treated with approximately 0.1 per 
cent of silver nitrate in a water solution to remove 
chloride interference of chlorine-free water should be 
obtained. 





Sulphuric Acid Pickle 


(For mechanically cleaned 
and unmachined parts only). 








Conc. sulphuric acid ...4 oz. 


Water to make ........ 1 gal. 





| 30 to 90 sec. will be required. 


‘It is removed by subsequent chrome pickling. 


Solution intended for treatment of sand castings fol- 
lowing sandblasting and prior to subsequent processing. 
Work is immersed at room temperature for a length of 
time sufficient to remove 0.002 in. of metal per surface. 
When’ the solution is in good working order from 
If this is not the case, 
more acid should be added as determined by a method 
furnished by the magnesium suppliers. Work is im- 
mediately rinsed. A loose gray powder may be de- 
posited on the work, especially surfaces of castings. 














Table Il. Surface Treatments Used for Finishing Magnesium Alloys. 
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| American Specifications nme: 
Magnesium Corp. | Dow Chemical Co. 

Common Name Designation | Designation U. S. Army U.S. Navy Aero. 
| Chrome-Pickle | AMC A | Dow No. 1 98-20010-B M-303b with 
| | | Par. E-3A Amendment 1 
| Acid-Dichromate AMC G Dow No. 7 | 98-20010-B M-407_ _ with 
Par. E-3B Amendment 1 
| Alkaline Dichromate AMC H Dow No. 8 Acceptable on request M-382 

Arde eRe witee 

| Anodic —— —— —— | PT-13d 
|Galvanic Anodizing AMC K Dow No. 9 Wd | M395 with 

| Amendment 1 
Sealed Chrome Pickle AMC L Dow No. 10 | — M-406a 












Proprietary Cleaners: The use of proprietary clean- 
ing solutions developed for magnesium cleaning by 
either hot tank or electrolytic methods is not to be 
underestimated. Not only does the user secure care- 
fully compounded materials but he also obtains the 
advantages of special ingredients such as wetting 
agents which noticeably improve cleaning technique 
and afford a wider latitude of make-up water condi- 
tions plus longer solution mileage. 

Electrolytic versus Still Tank Methods of Cleaning: 

In contrast to still tank methods, electrolytic clean- 
ing is more rapid and can be done successfully at 
lower than boiling temperatures (180 deg. F.). Vig- 
orous agitation is provided by gas evolution on the 
work's surface. 

Solution conductivity upon which the efficiency 
of electro-cleaning is, principally dependent can be 
increased by using a more concentrated solution of 





1943 








cleaning compound. Shorter electrode distances and 
higher operating temperatures will also increase 
conductivity and hence cleaning efficiency. The dif- 
ference in time required for the two methods is an- 
other factor not to be overlooked when planning for 
production. 


Pickling 


Pickling or oxide removal is the final step atter 
cleaning in a suitable alkaline cleaner in the surface 
preparation of magnesium prior to actual application 
of protective treatments. This appears to be best ac- 
complished by the use of certain acid solutions. 
Though several acids will dissolve the oxide film, 
the action of many of these is not selective, for as 
soon as the oxide film is dissolved, the attack will 
continue into the base metal unabated. The solu- 
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tions described in Table I have been found to be 
satisfactory for this operation and are in common 
use. 


Sanding: It should be noted in the ‘case of thin 
sheet stock which may be spotted with oxides, oxide 
removal can consist of rubbing out the oxidized sec- 
tions through sanding which is followed by thor- 
oughly wiping with the above chromic acid solution 
and subsequently rinsing. 

Rinsing: Following each of the treatments out- 
lined in Table I the work should be first rinsed in 
cold and then hot water to eliminate interference 
with subsequent operations. 


Chemical Surface Treatments 


Actual finishing operations differ according to the 
type of treatment specified. The treatments most 
commonly used are presented in Table II. 

The “Chrome Pickles” the first mentioned treat- 
ment is widely used asa protective treatment during 
storage, shipping and subsequent machining opera- 
tions. It is also effective as a paint base and is some- 
times used as an etching pre-treatment similar to 
Solution I described under ‘‘Pickling.”’ 

Following cleaning, the work is dipped in a 
chromic-nitric acid sofution which may be made up 
of either sodium dichromate or chromium trioxide 


(‘Chromic Acid’) as follows: 
(1) a. Sodium dichromate oe Seas 1.5 Ib. 
Conc. nitric acid (Sp. Gr. 1.42) ... .1.5 Ib. 
Water 0 GE .. sick He ee 1 gal. 
(2) b. Chtomium trioxide (CrOs) ..... .1.0 Ib. 
Conc. nitric acid (Sp. Gr. 1.42) ...... 0.9 pint 
Wweler @ ike t4. cous: eee ..1 gal. 


The time for treatment varies ‘acliaedi to solution 
temperature and the alloys processed. At room tem- 
perature (70-90 deg. F.) for ordinary alloys this is 
4, to 2 min.; for die castings of 10 to 12 per 
cent alloy bath is a for 10 sec., or slightly 
longer at 125-135 deg. F. Following this the work 
is exposed to air and allowed to drain for 15 sec. 
before receiving a thorough cold water rinse followed 
by a final hot water dip to facilitate drying. 

Satisfactory operation is indicated when coatings 
obtained are matte gray to yellow, with red iridescent 
shades predominating. Signs of depletion are de- 
creasing solution activity, shallow etching and pale- 
ness of color. In this connection, bright and brassy 
coatings are to be avoided. Control is based upon 
chromate or chromic and nitric acid contents as in- 
dicated by chemical analysis. 

The “Sealed Chrome Pickle’: After ‘“Chrome- 

Pickling” parts, especially die castings, improved cor- 
rosion resistance may be obtained by a 30-min. im- 
mersion « ...<. .cmperature (70-90 deg. F.) 
a solution of 1 to 2 lbs. of sodium potassium or am- 
monium dichromate per gallon of water; a pH of 
4.0 to 4.4 is maintained by additions of chromic acid. 
The pH is measured by electrometric methods. 

Properly treated articles appear to have a matte 
iridescent finish with yellow and red shades predomi- 
nating. Bright yellow coatings indicate an excess of 





nitric acid which can be avoided by additions ot sod:- 
um dichromate, 

The ‘‘Acid Dichromate’” Treatment: The acid 
dichromate treatment is the most popular treatment 
for magnesium. It offers superior salt water cor- 
rosion resistance but the coating is softer and hence | 
less abrasion resistant. It produces dark btown to 
black coatings, depending upon the time of treat- 
ment, bath condition and alloy composition. It pro- 
duces no dimensional change and, furthermore, brass, 
bronze, and steel (but not cadmium or aliminum ) 
inserts are unaffected. Dowmetal M or Mazlo AM3S) 
or other high manganese alloys may not be treatéd by 
this process. 

The work is first cleaned as above described after 
any previously applied coatings have been stripped by 
immersion for 10 sec. in solution No. 1. 
Sulphuric Pickle) at room temperature (70 to 90 deg, 
F.) before machining to avoid a non-uniform appear- 
ance. Immediately after machining, the parts 4ré 
again cleaned as previously described and then im- 
mersed for 5 min. in the 15 per cent hydrofluoric acid 
bath at rom temperature (70 to 90 deg. F.). 

Hydrofluoric Acid Bath: The composition of the 
hydrofluoric acid bath is as follows: 


Hydrofluoric acid a to 52%) ...1 part by volume 
Water .... ..2 parts by volume 


This bath is stoety depleted: The hydrofluoric acid 
bath concentration should be maintained, by titration, 
at a concentration not less than 10 per cent in order 
to avoid any etching action likely to occur in weak- 
er hydrofluoric acid solutions. 


Note: Regardless of concentration, hydrofluoric 
acid solutions should be handled with care. 
This means extreme caution in manipulating 
work in such solutions, ample ventilation and 
using lead, rubber or “‘synthetic’’ lined tanks. Any 
flesh burns (which may result from failure to 
use rubber gloves and wear protective clothing) 
or breathing difficulties should be treated im- 
mediately. The former requires thorough and 
prolonged washing in cold water and in either 
case call a physician if a serious burn is indi- 
cated by pain, loss of sensation or redness of 
the skin. 


Following the hydrofluoric immersion and _rins- 
ing operations, the work is boiled for at least 45 min. 
in a 10 per cent sodium dichromate solution com- 
posed of 34 lb. of technical sodium dichromate per 
gallon of water. During operation, this solution will 
tend to become more concentrated by evaporation. 
Hence water should be added to make up for such 
losses. Following this, the work is first rinsed in 
cold water and then given a drying dip in hot water. 

The pH of the solution can be measured by elec- 
trometric methods and is maintained between pH 
4.5 to 5.5 by the addition of a 10 per cent solution 
of chromic acid. 

After the hot dichromate treatment, rinse thor- 
oughly in cold running water followed by a drying 
dip in hot water. 

(To be Concluded) 
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Electrochemical Removal 


of Broken Tools 


One of the most annoying problems in metal work- 
ing operations is the breaking of drills, taps and 
reamers in such a way that part of the tool remains 
lodged in the work. Because this situation often 
means scrapping of the part or the tedious removal 
of the.tool by prying and gouging, the development 
of the quick, automatic, electrolytic method for brok- 
en-tool removal described in this article represents a 
real contribution to increased production. The meth- 
d is of special value for removing broken tools 
from aluminum or magnesium parts. For other ma- 
terials (and for other than steel tools, also) non- 
electrolytic chemical methods have been developed 
and are also described herein. 

This article is copyrighted, 1943, by Bendix Avia- 
tion Corp. —The Editors 


by J. L. BLEIWEIS AND A.J. FUSCO 


Research Chemists of Eclipse-Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. ] 


HE PROBLEM OF SALVAGING and utilizing all ma- 

terials, especially in time of war, is an important 

one for any industrial establishment. This prob- 
lem is part and parcel 6f the whole question of pto- 
duction increase whether evaluated from the point of 
view of quantity re? coeiy ieee or cost of production. 
Many castings in industry have had to be rejected be- 
cause various industrial tools such as drills, reamers, 
taps, etc. have broken off in these castings in such a 
manner as to defy removal without seriously injuring 
the castings beyond the point of utility. 

Aircraft and other industries have been beset by 
the problem of broken tools, particularly in alumi- 
num castings. In order to cope with this serious 
problem we have developed an electrolytic process 
whereby broken steel tools can be removed from 
aluminum and its alloys. This process is applicable to 
the removal of taps, studs, drills, reamers, plug-gages, 
etc. from drilled or threaded holes of any size or 
shape without altering the dimensions of the holes 
or marring the surface of the aluminum part. 
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In the course of the development of this process, 
the removal of brokenttgols from many other metals 
by both chemical and electrolytic:methods was also 
develéped. The method for the removal of. broken 
tools eat aluminum and its alloys by electrolytic 
drilling will. be discussed in detail followed by.a dis 
cussion of the electrolytic and chemical methods as 
modified ‘for magnesium, brass, bronze,:Monel metal, 
stainless steel, etc. 


The Principle Involved 


This process is based on the principle that the 
solution of metals in various electrolytes is enhanced 
if the metal is made the anode in an electrolytic 
process. However, for this application, it is neces- 
sary that the broken tool besdissolved selectively with- 
out solution of any portion of the part to be sal- 
vaged. When applied:to:the combination of steel in 
aluminum, difficulty arises from the fact that alumi 
num is above iron inthe electrochemical series and 
therefore more active. This complicates the prob- 
lem because optimum removal of broken steel tools 
will be effected only if little or no aluminum will be 
removed. Fortunately, however, aluminum under 
certain conditions will build up upon itself a pro- 
tective oxide coating, which, if it is non-porous and 
insoluble, will completely protect the aluminum from 
further attack. 

Through exhaustive experimental work, it was 
found that the best solution for the removal of steel 
parts from aluminum castings was a saturated solu- 
tion of ammonium sulphate (750 gms. per liter). 
Generally speaking it was found that sulphates as a 
class gave the most satisfactory results. By controll- 
ing temperatures and concentrations carefully, sul- 
phuric acid can be made to yield good results, but in 
many cases tolerances will be lost, a situation which 
is entirely avoided by the use of ammonium sulphate. 

In many instances parts may be immersed in a tank, 
as the anode in an electrical circuit with ammonium 
sulphate as the electrolyte, and by electrolysis, the 
broken steel tools may be removed simply and with 
no detrimental effect to the aluminum. This batch 
process is only applicable when the part to be sal- 
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Fig. Be 


Apparatus for electrochemical drilling. (De- 
tails are explained in the text.) 


vaged contains no metallic inserts other than the part 
to be removed. Such inserts would be partially or 
completely removed along with the broken steel tool. 

In order to avoid damaging any inserts, painted 
surfaces or specially finished parts and to do away 
with the cumbersome procedure of immersing very 
large aluminum parts into a tank for the removal of 
small steel tools, a special electrolytic apparatus was 
designed for the purpose of localizing the electrolytic 
action over the area of the broken tool to be ‘re- 
moved. 


The Apparatus Described 


This apparatus developed on a laboratory scale and 
used for preliminary development work is illustrated 
in Fig. 1. In order to localize the area of reaction 
to the steel tool primarily, it is necessary to design a 
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“Driller.” This “Driller” (F) as can be seen from 
the illustration is simply a funnel or funnel shaped 
part constructed in this case of glass although many 
other materials may be used. The funnel is used 
primarily as a liquid intake and as a medium for lo- 
calizing of the electrochemical reaction. Fitting 
down through the hollow stem of the funnel is a 
length of brass tubing (C) which acts both as a 
cathode for the electrolytic process and as a conduit 
for recirculation of the electrolyte. 

The top of the brass tube is connected to a suc- 
tion manifold, in this instance a length of rubber hose 
(R). Suction is obtained by means of an aspirator 
system or suction pump. The suction system is the 
medium by which recirculation of the electrolyte is 
obtained. The large bottle (S) on the table rack is 
used both as a means of retaining all of the electro- 
lyte which is used over and over again, and also as 
an aspirator bottle in order to maintain a closed suc- 
tion system. The small bottle (D) in the trough is 
merely a “safety” aspirator bottle used to prevent 
the entrance of water into the main body of the 
electrolyte. The bottle (A) near the funnel is the 
electrolyte feed bottle. The storage cells (B) are the 
sources of electrical power and the casting (G) in 
which the tool has been broken, is the anode. An 
ammeter is also used. 


Operating the Laboratory Apparatus 


The laboratory apparatus for localizing the electro- 
chemical action is operated as follows: The center 
tube, C, is adjusted so that it is as close as possible 
to the broken steel piece without, however, touching 
either the steel or the aluminum. Short circuiting 
would result if the center tube C, which is the ca- 
thode, touched any part of the casting which is the 
anode. The electrolyte is then allowed to flow into 
the funnel from the feed bottle A at that rate which 
gives maximum current but no leakage. Recircula- 
tion is in the meantime being effected and leakage 
prevented by the suction built up by the aspirator 
system. 

The voltage used in our laboratory is 24 volts, but 
this is by no means optimum voltage. Voltage regu- 
lation may be obtained if a rectifier is used and the 
highest voltage which will not affect the aluminum 
should be used. 

As the electrochemical drilling proceeds the cur- 
rent will begin to drop. This occurs because as the 
steel piece is dissolved, the distance between it 
(anode) and- the center tube (cathode) increases. 
When the current drops to about 25% of its initial 
value, the center tube should be moved down into 
the hole and, as before, as close to the steel piece as 
possible without causing short-circuiting. Automatic 
devices which allow the center tube to move down as 
the steel, piece dissolves are desirable and ‘should be 
used to insure greater automaticity of the process. 

When the ammeter registers zero, the removal of 
the steel tool is complete. In.actual practice, toward 
the completion of the electrochemical y rilling, the am- 
meter begins to register less and less current and 
suddenly drops to zero indicating completion. 
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The Commercial Set-Up 


In the set-up to be used on a commercial scale many 
modifications of the laboratory apparatus have been 
made as the following description will reveal: 

The “Driller,” as can be seen from Fig. 2, is simply 
a cylindrically shaped part constructed, in this case, 
of hard rubber. It is used primarily as a liquid in- 
take and as a medium for localizing of the electro- 
lytic reaction. Fitting down through the hollow stem 
of the “Driller” is a length of hollow aluminum or 
Monel tubing (many other materials may be used) 
which acts both as a cathode for the electrolytic proc- 
ess and as a conduit for recirculation of the electro- 
lyte. This tube is a very important part of the ap- 
paratus as will be pointed out in detail later when 
the operation of the apparatus is described. 

The top of the aluminum tube is conuected to the 
suction manifold by means of a length of rubber 
hose. Suction is obtained by means of a Monel 
metal suction pump which assures automatic recircu- 
lation of the electrolyte. The solution supply tank 


Fig. 2 














Upper rubber 

















(glass standara) 3 


Lower rubber prot ise 
lot ad. q : _-7 
Puor Ose, paes| Aluminum -~- r 
/ =§-4| cathode 3 
el. --Dridler ~~. a = 


HAH HR 


' 

















is merely a reservoir for the electrolytic solution. It 
is equipped with a filter the function of which is to 
remove iron hydroxide from the solution so as to 
prevent subsequent clogging of the cathode tube. 
The shut off cock regulates the flow of solution. 
The “Driller” is equipped with two rubber pilot discs 
which guide the aluminum cathode tube and a soft 
rubber gasket which prevents leakage of the solution. 

The aluminum cathode tube is fitted with a small 
hard rubber or acid impervious tip. This tip which 
has cut-outs at its lowest end to allow free solution 
flow, prevents the cathode tube from contacting the 
casting at any time. If the casting and center tube 
contacted each other, short circuiting would result. 
A weight rests upon the upper end of the aluminum 
tube to provide a force which will cause the hard 
rubber or plastic tip to bear against the surface of the 
broken tool. This feature of the apparatus insures 
a constant distance between the bottom of the alumi- 
num cathode and the broken tool throughout the en- 
tire process of removal 


Schematic arrangement of electrochemical drilling apparatus 
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Fig ) Aluminum CaStIN GE [pou 


ing stud broken off in a hole. 


G" represents a source of e.m.f. It should be 
equipped with an ammeter, voltmeter and a variable 
resistance for voltage regulation. The voltage usually 


lied will vary from about 24 to 50 volts. This 
uld be Kept in mind when choosing a generator 
Or rectiher, et Che positive lead of the generator 
lamped to the casting being salvaged, and the 
negative lead to the aluminum center tube. A fuse 
or circuit breaker should be inserted somewhere in 


the line as a safety measure in the event of short 
circuiting 

Actual operation proceeds as follows: The ap- 
paratus is assembled as shown in the schematic dia- 
gram, Fig. 2. The center tube is adjusted so that the 
acid impervious tip rests on the broken steel piece. 
This tip should be fitted on the aluminum tube in 
such a manner that the lower end of the aluminum 
tube is as close as possible to the steel piece without, 
however, being close enough to cause arcing. The 
electrolyte is then allowed to flow into the “Driller” 
from the solution supply vessel at that rate which 
gives maximum current. Recirculation its in the mean- 
time being effected and leakage prevented by the rub- 
ber gasket and by suction built up by the pump. The 
voltage usually is set at about 24 volts but the high- 
est voltage which will not affect the aluminum should 
be used 

As the electrolytic tool removal proceeds, the ca 
thode tube moves down into the hole, forced down 
by the weight which rests on the upper end of the 
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Fig. 4. Aluminum casting after the remot 


al of a stud by electrochemical drilling. 


tube. The distance between the anode and cathode 
will therefore remain constant, and the current should 
remain substantially constant too. In the event that 
the hole, in which the steel piece is lodged, is so nar 
row that a tube cannot be constructed to fit into it, 
the entire process can be carried on with the center 
tube above the plane of the casting surface. In this 
case, as the drilling proceeds, the current will de 
crease because the distance between the center tube 
and the steel tube is increasing. The removal of the 
steel piece will be complete, but the removal time will 
be greater than could be expected if the cathode tube 
moved down into the hole during the process. 

When the ammeter registers zero, the removal of 
the steel tube is complete. Im practice, toward the 
end of the process the ammeter may begin to fluctu- 
ate and suddenly drop to zero. The process time will 
vary, depending upon the size of the steel piece, 
depth of the hole, etc. 

The hole left after the removal of the broken tool 
should then be thoroughly washed with water, then 
a one minute treatment in 1:1 phosphoric acid may 
be used if it is desired to clean out all rust stains, 
and finally another water rinse should follow. The 
excess water should be blown out with a jet of com- 
pressed air ; 

Examination of the resulting hole, bore, etc. will 
show complete absence of any corrosive effect on the 
aluminum. Walls will be left smooth, threads will 
be intact and shiny. All holes will conform to toler 
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ance specifications when gaged. 

The only evident damage to the aluminum will be 
that caused by mechanical marring of the metal when 
the steel tool breaks or that caused by any attempt 
to mechanically remove the broken tool by prying, 
gouging, hammering, etc. The mechanical damage 
usually occurs near the top of the hole and may evi- 
dence itself in the form of marred countersinkings 
or burred threads, etc. 


Some Actual Results on Aluminum 

As examples of the work which has been and can 
be effected anytime, photographs and X-ographs are 
submitted. In practice broken tools as small as 3/64 
in. in diameter have been removed and this is by 
no means the lower limit. Fig. 2 illustrates the ap- 
paratus used for localizing the electrolytic reaction to 
the area of the broken tool. Fig. 3 shows an alumi- 
num casting with a stud ‘broken off in one of the 
holes. Fig. 4 shows the same casting as shown in 
Fig. 3 after removal of the stud by electrochemical 
lrilling. The hole was in perfect condition and was 
within tolerance limits. . Fig. 5 shows an aluminum 
eyroframe after removal of a tap from a 2/64 hole 


y electrochemical drilling. The threads were intact 


nd shiny and the hole was within tolerance limits 





Fig. 5. Aluminum gyro-frame after removal of a 
broken tap by electrochemical drilling. 


Fig. 6 shows a black anodized aluminum housing 
after removal of a tap by electrochemical drilling. 
The first three threads were “‘belled’’ out when the 
tap broke. The remaining threads, after removal of 
the tap by electrochemical drilling, met tolerance 
specifications. Note that the electrochemical drilling 
did not even entirely remove the black dye from the 
surface, an indication of the complete absence of cor- 
rosion of the aluminum by this process. 

Fig. 7 is a pair of X-ographs showing first a stud 
broken off in an aluminum casting and, second, the 
same casting showing the stud partially removed by 
electrochemical drilling. Fig. 8 is a pair of X-o- 
graphs of an aluminum casting before and after re- 
moval of a tap by electrochemical drilling 


Fig. 6. Aluminum housing showing tap removed by 
electrochemical drilling. 














































As Applied to Other Materials 


The electrolytic removal of broken tools from mag- 
nesium is accomplished with the same apparatus as 
that described for aluminum with modifeations of 
materials only. The electrolyte is mainly 48 to 52 
per cent hydrofluoric acid with additions of inhibi- 
tors such as ne alcohol, other alcohols or or- 


ganic compounds which will retard corrosion of the 
magnesium and not inhibit solution of the broken | 
tool. ; 


The straight chemical or immersion process of 
removing broken tools from various metals has the 
advantage of being able to handle large quantities 
of parts at one time, requires no equipment other than 
an immersion tank and possibly a temperature con- 
trolling device, and features simplicity of operation ) 
with very little supervision or maintenance. The pro- 
cedure to be followed is simply as follows: 








1. Remove all grease and dirt from the broken tool to be 
removed. 
Immerse the part or portion of the part from which 
the tap is to be removed in the proper solution 

3. Examine parts from time to time to see if the 
broken tool has been removed 


4. When the broken tool is completely removed, rinse 
the part thoroughly in cold running water until all 
acid has been removed 
Dry with a blast of compressed air 


[his immersion method has certain disadvantage: 
which are inherent in the process such as deteriorating 
of certain finishes, effecting slight surface etching in 
some cases, and being inapplicable in cases where 
immersion will remove metal portions which should 
not be removed. 

A list of immersion solution processes for salvag- | 
ing industrial parts in which tools or other undesirable 
metal bodies are lodged by removal of these metal 
bodies follows with an explanation of the operation 


of each process: 








inserts or studs fron 


Fig. 7. Aluminum casting (left) showing a stud 
broken off in a hole. Aluminum casting (right) 


1. Removal of brass or bronze inserts or studs from 
aluminum: The castings are to be immersed in a 
solution of nitric acid which will remove the brass or 
bronze portion without damaging the aluminum. The 
optimum conditions are concentrated nitric acid as 
the solution agent maintained at temperatures from 
0 to 20 deg. C. (32 to 68 deg. F.) This will insure 
a minimum “etching of aluminum although various 
other dilutions of nitric acid and greater temperature 
ranges may be used. 


Removal of Steel Bodies from Aluminum: The 
reagent in which the aluminum parts are to be im- 
mersed is dilute nitric acid. The dilutions may vary 
depending upon the steel part encountered and the 
temperature may vary within large ranges Optimum 
temperatures, however, trom the poll it of view oO! 
minimum attack on the aluminum will be 0 to 20 deg. 
C. (32 to 68 deg. F.) The process, as mentioned 
above, will dull or etch the aluminum surface slightly 
and remove alumilite dye, paints, or other surface 
finishes but the process may be applied to rough cast- 
ings or small parts. 


3. Removal of steel tools and studs from copper 
x copper base alloys: The reagent used is a water 
solution of stannous chloride and hydrochloric acid 


at elevated temperatures. Sulphuric acid may ke sub- 
stituted in ce gaar cases and other chlorides or sul 
phates may be substituted for stannous chloride. Con 
entrations of these reagents may vary over a wide 


inge as may temperature although the boiling point 


of the solution ts a very satisfactory temperature. 


Hydrochloric acid, by itself, will attack brass and 
bronze somewhat, apparently causing dezincification. 
The addition of stannous chloride inhibits this action 
to the point where attack on the brass or bronze is 
imperceptible. 

Removal of steel tools or studs, brass or bronze 
m Monel metal: Immerse the parts 


Fig. 8. Aluminum housing (left) showing tap 
broken off : Aluminum housing (right) 


showing stud partially removed by electrochemical 
drilling. 


in dilute hydrochloric acid at almost any temperature. 

5. Removal of steel tools or studs, brass or bronze 
inserts or studs from stainless or corrosion-resistant 
steel: Immerse the parts in a solution of nitric acid. 
The concentrations of the acid may vary from very 
dilute to concentrated depending upon the material to 
be removed. The temperatures should be elevated 
for optimum removal. 

The apparatus as described in Fig. 1 may also be 
used for straight chemical solution of the broken tool 
whenever it is desirable to localize the action of the 
solvent at any one point. When the apparatus is 
used for this purpose it is quite obvious that no ele 
trical connections or source of voltage is required 
The electrolyte to be used will be the same as outlined 
above for the immersion processes 


Conclusions 


Although the removal of broken tools from every 
possible alloy has not been investigated, it is felt that 
broken tools may be removed either chemically or 
electrolytically from most if not quite all the alloys in 
which the composition of the embedded material is 
substantially different from the composition of the 
surrounding metal. 

Removal of broken tools by chemical and electro 
lytic methods has certain advantages over mechanica 
—: 

Threaded parts may be removed as easily a 
scthealiel parts. 

2. Hardened steel tools are removed as easily as 
softer studs, etc. 

Tightly wedged broken tools present no difh- 
culty. 

4. No surface marring due to mechanical gouging 
occurs at re time. 

5. Simplicity and automaticity of operation requir 
ing the use of only inexperienced labor materially 
aids in lowering the costs of salvaging. 


thowing the hole after the removal of the tap by 
electrochemical drilling. 
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High-Manganese 
Stainless Steels 


A Correlated Abstract-Part 2 


This, the second and concluding instalment of 
Professor Mack’s review of stainless steels in which 
all or part of the nickel is replaced by manganese, 
covers the scaling resistance and corrosion resistance 
of these steels. The other installment was published 
in September. —The Editors 


BY DAVID J. MACK 


Dept. of Chemical Engineering, 
University of Tennessee, Knoxville, Tenn 


Resistance to Scaling 


Chromium is the basic element in imparting oxida- 
tion resistance at high temperature to steel (alumi- 
num and silicon are also very effective but cannot be 
used in large amounts because of their bad effects 
on working properties). It is to be expected that the 
addition of nickel would decrease scaling resistance, 
and Table VI shows this to be true. 

Despite the fact that the austenitic alloys do not 
have as good scaling resistance as the ferritic alloys, 
they are used extensively at high temperature because 
of their good load-carrying ability and fairly good 
scaling-resistance properties. With additions of alu- 
minum, silicon, molybdenum, or tungsten, they com- 
pare favorably with the ferritic alloys. 

The oxidation resistance of the manganese 18 and 
8 alloys has been reported in almost all papers on 
these steels. Briihl,? Monypenny,** Kinzel,?? Krivo- 
bok,?5 Legat,?* and Brown® state that, when judged 
by gain in weight, the chromium-manganese 18 and 
8 steels oxidize more readily than standard 18 and & 
at high temperatures. Kluke?* found that even small 
amounts of manganese rapidly lowered the good scal- 
ing resistance of the 30 per cent Cr irons; manganese 
behaved worse in this respect than nickel. 

However, Schmidt and Lamarche*? claim that, in 
general, the oxidation-resisting chromium-nickel steels 
can be replaced for temperatures up to 950 deg. C. 
(1750 deg. F.) by chromium-manganese, chromium- 
manganese-nitrogen, or chromium-manganese-silicon 
steels. They recommend a composition of greater 
than 15 per cent Mn, less than 15 per cent Cr, plus 
addition of titanium, tantalum, columbium, or nitro- 
gen. This composition is not consistent with the 
known effect of chromium content on oxidation. 

Substitution of some silicon for some of the chro- 
mium in the chromium-manganese steels will give an 
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After annealing and pickling, stainless steel strip is re 

coiled preparatory to further processing or to shipment 

In order to protect its surface, the strip is carefully inter- 

leaved with specially prepared paper. (Courtesy: United 
States Steel Corp.) 


alloy» that can be safely used up to 1200 deg. C 
(2200 deg. F.).28 Where high-temperature uses of 
the chromium-manganese steels are cited,® their use 
is claimed to be on the basis of high-temperature 
strength plus fair resistance to scaling, a maximum 
recommended operating temperature being 815 deg 
C. (1500 deg. F.).28 The chromium-manganese al 
loys to which nickel has been added have scaling 
properties more comparable to the standard 18 and 8 
steels.15 

Investigators* 17. 22, 28, 85, 36,42 agoree that the 
chromium-manganese 18 and 8 alloys are much more 
resistant than standard 18 and 8 steel to attack by 
sulphurous or sulphur-bearing gases at all tempera- 
tures. This is quite logical since nickel, even in 
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TABLE VI. Scaling Tests at Elevated Temperatures on Some Stainless Alloys* 





Gain in weight, mg. per sq. cm. 


25% Cr-12% Ni, 


















































Condition of tests 17% Cr, 27% Cr, 18% Cr-8% Ni, | 
Type 430 Type 446 Type 304 | Type 309 
50 hr. at 2010° F. in air) 7.0 2.5 | 15.0 | 9.0 
TABLE VII. Compositions"! and Probable Structures of Some Chromium-Manganese Stainless Steels 
Composition, per cent . 
No. — — = a mars P - c Probable structure* after 
Cr | Mn Ni Cu C quench from high temperature 
ree a ae he eee . i. f - 
A 14.8 | 10.0 | 2.1 a 0.15 Austenitic 
B 16,1 10.1 | 2.1 — 0.12 Austenitic 
. 18.3 9.0 | — 0.8 0.08 60% austenite-40% ferrite 
D | 14.1 8.8 15 0.3 0.10 85% austenite-15% ferrite 
E SED | 118 21 0.5 0.12 | Austenitic 











«* Deduced from the chromium, manganese, and nickel contents and the work of Burgess and Forgeng3® 





small amounts in alloys, is notorious for reducing re- 
sistance to sulphur and its compounds. 


Corrosion Resistance 


The most extensive use of the stainless steels is 
for combatting corrosion by a great variety of chemi- 
cals at ordinary temperatures. Hence, the susceptibil- 
ity of the chromium-manganese 18 and 8 alloys to 
such corrosive agents must be investigated before it 
can be substituted for the standard 18 and 8 steels. 
One of the important related problems is the tend- 
ency toward carbide precipitation with resultant inter- 
granular corrosion in the chromium-manganese 18 
and 8 alloys. It must be kept in mind that this diff- 
culty arises in standard 18 and 8 because of the meta- 
stability of its austenitic structure. 

Since the chromium-manganese 18 and 8 never 
can be put into a completely austenitic structure, but 
always consists of a mixture of austenite and ferrite, 
it follows that the presence of some ferrite should 
cause release of some of the carbides held in super- 
saturated solid solution in the metastable austenite, 
thus reducing the tendency toward carbide precipi- 
tation and resultant intergranular damage during cor- 
rosion. (This can be illustrated by comparison of the 
relative damage done to Type 304 (austenitic) and 
Type 316 (austenitic-ferritic) by intergranular cor- 
rosion. The damage is usually more severe to Type 
304.) 

In addition, since the manganese is a carbide form- 
er (nickel is not a carbide former) it should tie up 
some of the carbon. This would leave less a 
available to form chromium carbide, which, if 
cipitated at the grain boundries, will deplete the a 
jacent matrix of chromium and allow intergranular 
corrosion. Kinzel?* reporting on corrosion tests on 
welds in chromium- “manganese stainless steel says, 

. . . While the material is rendered susceptible to 
attack by acidulated copper sulphate solution, the de- 
gree of susceptibility is rather low. Less corrosive 
materials like atmosphere, salt water, and nitric acid 
do not attack grain boundaries rapidly enough to ren- 
der the material unserviceable from an engineering 
standpoint.” 
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Mitchell*® and Krivobok,?° without stating the de- 
gree of susceptibility, warn that these chromium- 
manganese stainless steels are subject to intergranu- 
lar corrosion if sensitized at the correct temperature. 
Parks** has shown that, in furnace-cooling an alloy 
containing 12 Cr and 20 per cent Mn, the ferrite is 
rejected in a Widmanstatten pattern with no precipt- 
tation at the austenite grain boundaries. He inter- 
prets this as evidence that the precipitation process 1s 
a sluggish one and, hence, predicts freedom of these 
alloys from intergranular attack; this is borne out by 
his corrosion tests. 

In another paper Kinzel?® states that the carbides 
in chromium-manganese 18 and 8 cannot be stabilized 
by the addition of carbide-forming elements (pre- 
sumably columbium, titanium, or tantalum). Legat?® 
disagrees with Kinzel because he finds that inter- 
granular corrosion still occurs in the chromium-man- 
ganese 18 and 8 even when the carbon is very low 
or when it is (presumbaly) tied up by titanium, 
tantalum, or columbium. He believes that this inter- 
granular attack is caused, not by carbide precipitation, 
but by solution of some manganese-rich phase that 
collects at the grain boundaries. Evidence of the 
existence of this manganese-rich phase has been pre- 
sented by de Sy, Briihl,? and Parks.5§ 

When nickel is added to the chromium-manganese 
18 and 8 steel in an effort to improve some of the 
other properties, the steel becomes much more liable 
to intergranular attack because of carbide precipitation 
due to the powerful effect of the nickel in retaining 
metastable austenite from which the carbides can be 
rapidly precipitated. Increasing the manganese con- 
tent or reducing the chromium content can have the 
same effect.2° This is also shown by the data of de 
Sy,1? who determined the susceptibility of five steels 
(see Table VII for compositions) to intergranular at- 
tack by means of the Strauss test. He found that 
after annealirfg at 725 deg. C. (1335 deg. F.) (in 
the range where carbide precipitation occurs most 
rapidly), Steels A, B, D, and E were very susceptible 
to intergranular attack while Steel C showed only 
general attack. 

Steel C exhibited some intergranular corrosion 
when sensitized 1 hr. at 600 to 650 deg. C., (1110 
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to 1200 deg. F.), but the attack was not serious. 
With still larger amounts of nickel or manganese (or 
both) and lower amounts of chromium, the alloys de- 
velop the same sensitivity to intergranular attack 
shown by standard 18 and 8.%*: 2°. Armstrong metal'® 
seems to be an exception, probably because it is stably 
austenitic at room temperature although its composi- 
tion (1714 Cr, 4 to 6 Mn, 8 Ni, 2.9 per cent Cu) 
does not seem to be such as to give stable austenite. 

Some interesting data are presented by Franks.** 
He shows that the addition of 2.05 to 4.53 per cent 
Mn to standard columbium stabilized 18 and 8 re- 
sults in better corrosion resistance (to boiling 65 per 
cent nitric acid) after welding than is obtained in the 
same steel with low manganese (0.60 per cent). The 
reason for this is not clear. 

Since it can be concluded that chromium-manga- 
nese 18 and 8 steel is probably not so susceptible to 
intergranular attack as standard 18 and 8 steel, its 
orrosion resistance to chemical agents as reported in 
the literature may be reviewed. For all-round corro- 
on resistance, the addition of 1/, to 3 per cent Cu 

the chromium-manganese 18 and 8 is recom- 
ended. #4, 5, 15, 17, 21, 22 The copper tends to pro- 

‘te formation of protective surface films when the 


so increases resistance under these conditions.® Ad- 
dition of nickel or substitution of some nickel for 
some of the manganese apparently improves the all- 
round corrosion resistance, 5» ™, 2% 21, 22, 26, 28 Since 
the basic purpose of adding manganese to stainless 
steels of the 18 and 8 type is to replace the scarce 
nickel, certainly no more nickel should be used in the 
steel than is considered necessary. 

Tables VIII and IX give some of the published 
results on the corrosion resistance of the chromium- 
manganese 18 and 8 steel to various corrosive media. 
Comparative results on standard 18 and 8 steel are 
given also. Grimshaw’ says, © . increase in man- 
ganese content up to 12 per cent increases the resist- 
ance to sulphuric acid and sulphurous media, but 
decreases the resistance to most other chemicals. 
Manganese alone, added to standard 18 and 8 steel, 
decreases its resistance to corrosion (in cold 10 per 
cent H,SO,) unless accompanied by copper. If re- 
sistance to nitric acid is of prime importance, man- 
ganese lower than 4 per cent ( with 4 to 8 per cent 
Ni) is necessary.” 

Parks3® finds almost the reverse to be true. It 
has also been shown! that the chromium-free high 
manganese steels will rust in the atmosphere, with o1 


loy is subjected to corrosive conditions of low oxi- without additions of nickel and copper. Addition of 

zing power.*? 3 per cent Cr greatly retards progressive rusting whil 

Che higher manganese steels also are less resistant 12 per cent Cr gives a high degree of resistance t 
the high nickel steels when subjected to strongly rusting. [These same effects have been prev ly 


ing corroding media.*? Addition of copper al 


ported by Fuchs." 


TABLE VIII. Corrosion Resistance of Some Low-Carbon Stainless Steels to Various Media 























Alloys 
Conc'n., Temperature, 
Corrosive Medium per cent ° deg. C. 18 Cr-8 Mn- 18 Cr-8 Na 
1 Cu i8 Cr-8 Ni 2.5 Mo-1.5 Cu 

Orthophosphoric acid 10 20 Yes’ Yes* Yes 

mic acid 10 2 Yes Yes Ye 

rmic acid 40 2 Yes Yes Y 
Citric acid 10 20 Yes Yes Ye 
\cetic acid 10-50 20 Yes Yes Y« 
Acetic acid Glacial 20 Yes Yes Yes 
[Tannic acid 10 100 Yes Yes Yes 
Phenol 10 100 Yes Yes Yes 
Sodium carbonate 10 100 Yes Yes Yes 
Lead acetate 25 100 Yes Yes Yes 
Potassium nitrate 50 100 Yes Yes Yes 
Chromium sulphate / Sat. 100 Yes Yes Yes 
Zinc chloride | 1.2 sp. gr. 20 Yes Yes Yes 
Nitric acid | 1 20 Yes Yes Yes 
Nitric acid | 30 20 Yes Yes Yes 
Nitric acid 10 100 Yes Yes Yes 
Nitric acid Conc 20 Yes Yes Yes 
Atmosphere General Yes Yes Yes 
Atmosphere - Under 900 No” No” No” 
Atmosphere : Above 900 No No No 
Furnace gases Under 900 | Yes No No 
Mine waters 20 No No No 
Sulphur compound gases | Under 900 Yes No No 
Flue gases — — | Yes Yes | Yes 
Mineral waters (S)° 20 | Yes No No 
Lactic acid 1.5 100 Yes Yes | Yes 
Oxalic acid 10 20 Yes | Yes | Yes 
Salt Spray — 20 No No No 
Furnace gases (reducing) | — 950 | No No Yes 
Sulphite liquors - No No Yes 
Sea water — No No Yes 
Iron chloride (ferric) Low 20 No No Yes 
Ammonium nitrate Sat. 100 Yes Yes Yes 

f 
* “Yes” means that the alloy will satisfactorily withstand the chemical agent used in the test. 
>No” means that the alloy will not satisfactorily withstand the chemical agent used in the test. 


© Mineral water containing sulphur compounds, 
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TABLE IX. Corrosion Data on Chromium-Nickel, Chromium-Manganese, 


Nickel Steels* 





and Chromium-Manganese- 












































€r-Ni steel Cr-Mn-Ni steel Cr-Mn steel 
Composition quenched from quenched from quenched from 
2100° F. 2100° F. 2100° F. 
Chromium 17.90 17.76 17.73 
Nickel 9.04 3.83 —_— 
0.40 6.09 8.63 
Silicon 0.40 0.47 0.54 
Carbon 0.10 0.07 0.08 
Copper — 0.95 0.86 
Ferrite 0.0 20.0 40.0 
Austenite 100.0 80.0 60.0 
Corrosion Behavior 
Condition ’ s 
Reagent of tests Loss in g. per sq. cm. per hr. 
2% nitric acid Boiling 0.0000006 0.0000006 0.0000008 
10% nitric acid Boiling 0.0000004 0.0000015 0.0000030 
65% nitric acid” Boiling 0.000025 0.000043 0.000106 
10% sulphuric -+- 2% nitric acid Room temp. 0.00006 0.0000056 0.0000011 
10% acetic acid Boiling Nil Nil Nil 
Glacial acetic acid Boiling 0.000039 0.00040 0.00082 
20% oxalic acid Boiling 0.00025 0.00020 0.000145 
10% orthophosphoric acid Boiling 0.0000009 0.0000011 0.0000009 
2% lactic acid Boiling Nil Nil Nil 
Lemon juice Room temp. 0.0000004 0.00000035 0.00000034 
Orange juice Room temp. Nil Nil Nil 
Canned tomatoes 212° F&F. Nil Nil Nil 
Canned rhubarb ala: 2 Nil Nil Nil 
Sulphur dioxide 1020°  F. 0.38° 0.13° | 0.10° 











* Quoted from reference ™, To convert loss in g. per sq. cm. per hr. to g. per sq. dec. per day, multiply by 2400. Data given 


are insufficient to convert to inches penetration per year. 
® Standard Huey test. 
* Per cent loss in weight. 


From Tables VIII and IX it is apparent that the 
chromium-manganese 18 and 8 is not as resistant as 
standard 18 and 8 to most corrosive media, the ex- 
ception being for sulphurous environment. Other in- 
vestigators’» 11, 17, 22, 85 apree that its all-round corro- 
sion resistance is inferior to standard 18 and 8 steel. 


Conclusions 


The major portion of published research on the 
substitution of manganese for nickel was carried out 
prior to 1939. Few authors described the raw mate- 
rials used in making their alloys, and it is presumed 
that the manganese in these alloys was obtained from 
low-carbon ferromanganese produced by pyritic re- 
duction of the ore. This was the only type of man- 
ganese generally available commercially before 1939. 
Since 1939, electrolytic manganese of high purity has 
become available commercially and has been used 
by some steel makers in the production of semi-com- 
mercial heats of manganese 18 and 8 steel and other 
similar alloys. 

From what little information. is available regarding 
these alloys made with electrolytic manganese, it ap- 
pears that they have structures and properties that 
may be quite different from the alloys made with 
pyritic manganese. It is believed that the differ- 
ences may be attributed to the presence of impurities 
in pyritic manganese and the absence of these im- 
purities in electrolytic manganese. Hence, it is pos- 
sible that chromium-manganese 18 and 8 steel made 
with electrolytic manganese would have different 
properties than those shown in Tables VIII and IX. 
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It is apparent that the manganese stainless stee’s 
have athe working, welding, and fabricatir 
properties. Although the evidence is not conclusiv 
the preponderance of opinion seems to be that the 
chromium-manganese stainless steels are less suscet 
ible to intergranular corrosion caused by carbide p: 
cipitation than are the standard stainless steels.. Th: 
is particularly true of welds: Despite this fact, th« 
corrosion and oxidation resistance is generally infericr 
to the standard stainless steels; consequently, the 
cannot compete for applications where conditions a‘e 
severe. 

Since the manganese or manganese-nickel stainless 
steels will probably be cheaper than comparable 
standard grades, it is reasonable to expect that they 
may find use where corrosive conditions are not se- 
vere (as in exposure to the atmosphere, natural 
waters, and neutral salt solutions) or where operating 
temperatures and loads are not high enough to cause 
excessive oxidation or creep. Probably the best field 
of usefulness for these alloys will be in light-weight 
welded construction of aircraft, busses, and trains. 
In these applications full advantage can be taken of 
their lower cost and their mechanical properties, 
which are about the same as those of the standard 
gtades of “stainless steel. 
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New 
Method of 
Copper 
Brazing 


by WALTER C. DRILL 


Metallurgical Engineer, 
S. S. White Dental Mfg. Co., 
Staten Island, N. Y. 


his brief article, a “war-production pointer,” de- 
scribes a new, simple set up for copper-brazing based 
on the use of a charcoal atmosphere. It can be em- 
ployed either in an emergency breakdown of regular 
atmosphere equipment or to supplement such equip- 
ment in everyday production. —The Editors 





HERE HAS BEEN IN USE for some time a con- 
ventional method of copper brazing for assem- 
bling small airplane parts made of S.A.E. steels. 

The parts are shown in Fig. 1. 

This usual method of copper brazing as carried 
out is shown in Figs. 2 and 3. A copper pellet is 
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Fig. 1. Unassembled airplane parts. 
Fig. 2. Assembled pieces showing po- 
sition of copper pellet before brazing. 
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placea near tne juint to pe prazed. ‘Ihe pieces to be 
brazed are placed in an upright position and sup- 
ported on a nickel-chromium alloy screen, Fig. 3, 
The screen, with the pieces, is then charged into a 
furnace operating at 2050 deg. F. A rich hydrogen 
and carbon monoxide atmosphere from propane gas, 
converted in a gas generator, is introduced into the 
furnace. It has been and is possible to satisfactorily 
braze several thousand pieces by this procedure. 

If a breakdown of this atmosphere equipment oc- 
curs, a serious situation develops—it is imperative 
that daily production of these parts, so vitally needed 
in the war effort, be maintained. Such breakdowns 

have happened in our experience when no other 
brazing furnace, such as the one described, was im- 
Pe mediately available. Other methods of brazing were 
| ; : | er ee tried, and ultimately a simple and effective method 
Bi: dae —  NMchrome box & lid : was found. It is described in the following para- 
es ee /4 gage thickness [— ~=— graphs. 
Le ees //"long x 7 "widle ee 
— 4"deep ee 


. _ | Ae : The New Method 


With the same set-up of pieces as shown in Fi; 
3, the screen is inserted in a nickel-chromium b 
containing a layer of wood charcoal, 34 in. thick 
the bottom, Fig. 4. Charcoal is also placed on 
oe sides of the screen. A lid is placed in the box a 
iE OCF, oe Guat ke the contents heated in a furnace at 2050 deg. F. {or 
| a . : * After heating, the box is removed from the fir 
nace and allowed to cool in air without disturb: 
the lid. The brazed pieces reveal a strong, cle 
airtight joint, Fig. 5. There is only a slight film 
oxide on the surface of the pieces, and this film 
easily removed by pickling. The presence of a 
ducing protective atmosphere, under the conditic 
described, produces a brazed joint which is as sat's- 
ora ee a factory as that obtained by the conventional methc 1. 
eee aaa = a This novel method of copper brazing made pos:i- 
% at ia? x ble the continued production of these parts without 
seriously disrupting the production schedule. It is 
believed that this method of brazing can be carried 
oe out in any furnace which can operate at 2050 deg. 
oer | F. without introducing a reducing atmosphere into 
as the furnace. 
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Fig. 3 (Top) Showing position of piece on nickel- 
chromium alloy screen. 


Fig. 4. (Center) Position of pieces in box with char- 
coal, nickel-chromium box and lid, 14 gage thick- 
ness, 11 in. long, 7 in. wide and 4 in. deep. 





Fig. 5. (Bottom) Finished piece after brazing with 
charcoal. 
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Salt Bath 
Hardening of 
NE Steels 











A few typical NE Steel shaft components neutral 
hardened and selectively hardened in the electric salt 





bath furnace. Two worm shafts at the right have 
DEC < whu ized and are reddy it parade CLectit ly 
n the worm end for.8 in. The two pilot bars are 
shown as quencl ed in brine These are X1315, cat 
burized to 0.060 in. depth, straightened from the 
quench, with an ultimate hardness of Rockwell “C’’ 


62 plus. The two jack shafts of NE 8713 steel (car- 
burized) have been quenched in a soluble quenching 
oil; they test Rockwell “C” 63-64. The clutch shaft, 
of NE 8749, is to be straightened from the quench 
at 550 deg. F. with an ultimate hardness of “C” 
52-56. (Courtesy: Jones & Lamson Machine Co.) 


By LESTER r, SHEEHAN, Production Metallurgist, Jones & Lamson Machine Co., Springheld, Vt 


While the NE steels solved one of this country's 
nastiest critical materials problems for our war pro- 
duction planners, they introduced some that were 
nearly as nasty for the heat treater. One of these 
was the narrower hardening ranges of the NE steels, 
which means that temperatures and times have to be 
held within closer Spécified limits than with the con- 
ventional engineering steels. Electric salt bath fur- 
naces are notably amenable to close control, and their 
use for NE steel treatment is described in this article. 

—The Editors 
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UCH THAT IS ANTICIPATORY has appeared con- 

cerning the performance and behavior of the NE 

steels. Their hardenabilities compare favorably 
with the S.A.E. steels they replace, but their harden- 
ing ranges do not, and the plain truth is that ac- 
curate, modern heat treatment methods alone permit 
the NE group to be used on jobs that were once the 
sole province of the high alloy steels. Nevertheless, 
because of refinements in heat treating which have 
been reflected in equipment and procedure, the NE 
steels are, we believe, here to stay. They have proved 
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themselves, and now it will never be said that metal- 
lurgical engineers have simply made a virtue of ne- 
satay Some of the practice behind that conclusion 
may be of value. 

The Jones & Lamson Machine Co.’s universal tur- 
ret lathes, Fay automatic lathes, automatic thread 
grinders, radial and — die heads, chasers, and 
optical comparators involve over 40,000 heat-treated 

arts. That means provision for cyaniding, carburiz- 
ing, annealing, normalizing and quenching in oil or 
brine. Other operations include stabilizing, temper- 
ing, oxidizing, straightening, cleaning, hardening, 
and surface treating high ye steel. 

In this article we shall discuss neutral or salt bath 
hardening as typical, in view of the fact that marten- 
sitic structure and clean surface is sought so frequent- 
ly in a wide variety of massive and-small components, 
without or with the carburized case. Thus the neu- 


tral hardening section operates 24 hrs. a day, 7 days : 


a week, and the salt bath is the busiest furnace in the 
plant. 


The Parts Treated 


Parts consist chiefly of shafts in all sizes and de- 
gree of complexity, from 1 to 10 in. in diameter and 
weighing up to 300 Ibs. Rails and gibs are likewise 
hardened in salt. Some of the spindles are up to 33 
in. in length. Both straight carbon and manganese 
carbon steels are utilized, as well as nickel-chromium, 
chromium-molybdenum, and tool steels. Representa- 
tive Pests some of them carburized, selectively 
heated, or quenched in oil or brine, are shown in 
one of the illustrations. 

Since many components are already gas carburized, 
a great deal of hot straightening is done, and the 
interrupted quench is ei gpg resorted to, with- 
drawing parts from the oil or brine quench at tem- 
peratures observed to mark the start of martensitic 
formation. The interrupted quench has also been 
found useful as a safety measure to prevent crack- 
ing. 

Beginning with NE 8900 Series, medium hardening 
and full carburizing steels, progressive rulings by 
W.P.B. gradually brought the lower alloy NE 8700 
Series and NE 8600 Series steels into use, and later 
on the NE 9400 Series, and the silicon-manganese 
steels, such as 9260. Heating by immersion in molten 
salt was found to be the best means of hardening 
them all. The silicon-manganese steels are especially 
subject to decarburization, yet we process gears of this 
type in salt with full surface nechiini and no decar- 
burization noted under microscopic examination. This 
is something that can be done in only a few special- 
ized atmosphere furnaces, requiring much experi- 
mentation. 

In this connection we have experimented with va- 
rious types of atmosphere. We found that a reduc- 
ing atmosphere was best, and yet decarburization was 
still noticeable. The atmospheres were formed from 
the products of combustion of city gas, and were ad- 
justable from total oxidizing elements of 4 per cent 
oxygen to total reducing elements of 13 per cent car- 
bon monoxide in a modern atmosphere generator with 
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suitable control devices throughout. Despite the most 
careful handling, it was found that gears of 9260 
steel could not be hardened successfully except in the 
salt bath. 

We were recently faced with an interesting prob- 
lem involving carburized NE 8713 die bodies which 
through error had been already finish ground prior 
to hardening, with a high Rockwell still required. 
The parts resembled a shaft fitted with a flange hav- 
ing a cross dovetail on the large outside face. Toler- 
ances were so slight that it was at first doubtful if 
the group of pieces could be salvaged at all. 

There was no other way to attempt it except by 
selective immersion in the salt bath to develop re- 
quired full hardness at selected points. The parts 
were therefore suspended from spring tongs and 
heated in the electric salt bath furnace Te 2 min. 50 
sec. at 1425 deg. F., then quenched in oil, followed 
by a draw in oil at 235 deg. A uniform hardness of 
Rockwell “‘C” 65 was achieved by this method. Maxi- 
mum distortion proved to be only 0.0002 in. runout, 
and the parts were but slightly discolored in the oil 
quench. This was normal because of the fact that 
pieces are protected in transfer from the bath by a 
thin film of salt adhering to the parts. 


The Furnace and Its Operation 


The salt bath furnace, installed 2 yrs. ago, is 
equipped with a refractory pot 40 in. in depth to ac- 
commodate long shafts suspended vertically. Elec- 
trodes, immersed in the salt to within 12 in. of the 
bottom for best results in this deep bath, are closely 
spaced and parallel. They both heat and circulate the 
salt by a visible electromotive stirring action. The 
furnace is a standard 60 kw Ajax-Hultgren unit, op- 
erating on 3-phase 60-cycle current at 230 volts. 
Temperatures used range from 1400 to 1600 deg. F. 
and up to a maximum of 1750 deg. 

This furnace has operated without noticeable pot 
wear or other maintenance except for one electrode 
replacement a year ago, after 13,000 hrs. at full power 
input. A commercial neutral salt composed princi- 
pally of a mixture of chlorides is used. It is kept to 
within 5 in. below the pot rim to allow for displace- 
ment without salt overflow when charges of large vol- 
ume are introduced. This bath is sludged regularly, 
and temperature control is found to be within 5 deg. 
at all points within the bath. In connection with de- 
sludging, an effort is made to keep the furnace exte- 
rior, pot edges, top, and floor cleaned up at all times. 
This is done partly for psychological effect as well as 
safety considerations and the enhanced sense of sure 
control which always.accompanies good plant house- 
keeping. 

Thermocouples, within 27 per cent chromium-iron 
protection tubes, last 2 and 3 months each. They are 
checked by means of portable potentiometers and 
optical pyrometers. Depending upon the size of the 
parts, immersion periods in the salt bath will vary 
from a few minutes up to three-quarters of an hour. 
Time saved in this furnace is therefore important, 
since the same hardening operation by atmosphere 
methods requires a minimum total cycle of 1 to 2 
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support bracket by hooks. 


Neutral hardening section. Operator is about to remove jack shaft, suspended from adjustable fixture 
This view show quenching machine used in conjunction with salt bath fur- 


nt ies 








nace for quenching individual pieces on work-loaded jigs. 


hrs. Large sections of 3 to 4 in. diameter are im- 
mersed for 45 min., of which 10 min. represent 
soaking at heat. 

The furnace is equipped with a high fume hood to 
permit using the special cross bar suspension racks, 
adjustable in steps for height when special fixtures 
are suspended. These have been devised to hang 
from the racks so as to give proper immersion depths, 
and they are variously shaped to accommodate such 
parts as gears, worms, ratchets, shafts with hubs, gibs, 
etc. 

Gear suspension is from the rod type of eyebolt 
fixture; ratchets and worms are similarly suspended. 
Shafts usually have tapped holes, and the rod sus- 
pension is used for big hollow shafts. Interesting 
Jones & Lamson fixtures are the 8-sided plates with 
eyebolts, and the cross-braced suspension hook with 
several removable plates drilled with different size 
holes to take care of parts from 14 to 3 in. diameter. 

Parts are withdrawn from the bath still in their 
fixtures, using an electric hoist with overhead travel 
to the oil quench on heavily-loaded fixtures. Here 
the fixtures are hung in a basket to be plunged and 
lifted in the oil bath by means of a motor-driven gear 
reduction unit which revolves the yoke. This agita- 
tion quench bath is fitted with a circulating oil 


cooler, and temperatures are kept between 100 and 
140 deg. F. 


The parts are withdrawn upon warning 
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bell signal set up by an automatic timer, and they are 
held out of oil at the Ms point (start of martensiti 
formation), allowing thick and thin sections to trans 
form at equalized rates of speed to prevent warping 
or distortion. 

Individual timing devices of the solenoid type have 
been developed and installed for most operations in 
the heat-treating department. Their value is marked 
during high production, and we believe they should 
always be used with the NE steels. Likewise, while 
procedure for standard parts and choice of steels is 
now well established, a periodic check is made for 
black heat temperatures out of the quench, using 
thermometric salt sticks and recording the observa- 
tions for check at least once per lot of parts, as a mat- 
ter of routine. 

After a wash in an alkaline bath, most parts are 
tempered in air convection furnaces at temperatures 
upward of 235 deg. as may be required, followed by 
airless abrasive blasting, Magnaflux, and hardness 
checks made on motor operated Rockwell hardness 
testing units. Fracture and microscopic examinations 
are found necessary only in the event rejects prove 
suspiciously high during normal inspection. This has 
rarely occurred. The commercial NE steels coming 
through today have been found uniform and predict- 
able in their response to accurately controlled heat 
treatment. 
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ter in the hardening section of Jones & Lamson Machine Co. 


Many of the gears are finish machined on the 


teeth prior to hardening; others are recut, shaved, or 
ground after hardening. Tolerances on spline shafts 
are 0.002 in eccentricity O.D. On machined pieces 
which are wholly heat treated in the salt bath, dis- 
tortion is invariably within tolerances, and no 
straightening is required. However, since many parts 
are gas carburized prior to liquid bath hardening, 
considerable hot straightening is done for accumu- 
lative distortion. Yet it is possible to handle 30 
large pieces in the salt bath and to complete all op- 
perations including tests and final straightening with- 
in an hour on regular production. 


Representative Practice and Results 


Partly because of judicious fixturing, salt drag out 
and atone is extraordinarily low, amounting to 
an average of 10 Ibs. of salt per 1400 Ibs. of work 
treated over a wibeat. itive 6-month period on 24- 
hr. production , during which charges immersed and 
withdrawn from the salt bath furnace alone ran close 
to a quarter of a million pounds. Only one operator 
is assigriéd to the furnace per shift, handling work 
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in and out and to the quench, but not tempering it. 
The charges vary in weight and handling, depending 
on the type. Some parts such as pinion shafts, 
clutches, rack bars, are selectively hardened. Shafts 
usually have hubs, and they may be partially or fully 
splined, frequently with threads at ends and centers. 
Gears up to 12 in. diameter are hardened in the salt 
bath. 


It is obvious from the variety of parts that while 
no one part is altogether typical, the following is 
ap “ charge consisting of 24 transmission 
shafts, 161/, long and of NE 8713 carburizing 
steel is aaeed pat suspended in the bath for harden- 
ing at 1425 deg. F. Each part weighs 4 lbs. 10 oz., 
and has already been carburized to 0.045 in. case 
depth. The total weight of the charge amounts to 
111 lbs. The salt rises 2 in., and the temperature 
drop is about 85 deg. when the 111 Ibs. of cold metal 
is first introduced. The full immersion cycle is for 
iS min., of which 10 represent the period at harden- 
ing temperature. Time of quench in oil is about 2 
min. Each part has 4 keyways and 7 different di- 
ameters from 34 to 11/, in. Rockwell “C”’ uniform 
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in the as-hardened condition is 64 to 65, to be drawn 
back at 400 deg. to 56 to 61. The 24 parts are heated, 

uenched, wiped, tested for eccentricity and runout, 
and straightened hot to 0.005 in., all within 69 min., 
quenching two at a time. 

Recognizing the comparative dearth of data with 
which the various NE specifications were tentatively 
introduced on a national basis during the middle of 
1942, we have made an effort to check theory with 
actual practices observed to give optimum results. 
Virtually all methods of applying heat and quench- 
ing for every type of steel (over 90 different analy- 
ses) required by Jones & Lamson components have 
been tried. The only NE steels with which our ex- 
perience is necessarily limited are the NE 9500 
series. 


Special Problems with the NE Steels 


Generally, then, these lower alloy steels do give a 
completely adequate account of themselves in the field. 
It has seemed to us however, in the light of some 
trial and error experiences, that the importance of 
proper heat treatment methods and equipment has 
not been stressed in the literature. It must be re- 
called that time-and-temperature considerations, al- 
ways subject to calculation on paper, are not abstrac- 
tions. They have to be translated into suitable prac- 
tice, and the fact is few plants can continue to “use 
it up, wear it out, make it do” in connection with 
equipment, even if alloy content is not further low- 
ered. That is because it may be said without quali- 
fication that all the NE steels respond more unmis- 
takably than their predecessors to smaller deficiencies 


‘in method or unknown variables throughout the 


heat-treating process. 

It has been found possible to overheat many of 
these steels within narrower limits as to temperature 
ranges at any time. Problems of grain structure, 
overall dimensional changes, and deformation of com- 
plex parts may intrude when the heating speed curve 
ascends too sharply. This means that the method 
by which heat is imparted cannot be neglected. Im- 
mersion in the liquid bath clearly introduces fewer 
variables than any other method, provided all record- 
ing devices are checked, the bath kept circulating for 
temperature uniformity at all points, and kept chemi- 
cally neutral by proper cleaning. 

Moreover, while circulating molten salt imparts 
heat very rapidly, it is interesting to observe that 
the salt bath method itself furnishes a natural pro- 
tection against heat shock. When a cold part is first 
introduced in molten salt it momentarily cools the 
salt in immediate contact, and this cooled salt takes 
the form of a cocoon or contour sheath. If a part 
is quickly withdrawn, this sheath is seen to be of 
substantial thickness. Very shortly after immersion, 
however, this protective sheath has melted again, but 
the interval of its. forming (about at the solidus 
point) has been long enough to protect the metal 
from the shock of a nearly straight-line heating curve 
speed. Thereafter, maximum heating speed is de- 
veloped, and the heating rate in salt in some four 
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times faster than by radiation on the overall cycle. 
The NE steels are like all steels, subject to sur- 
face defects in the presence of all but perfect at- 
mospheric conditions, hard to achieve day in and day 
out. It has seemed to us wiser to eliminate all at- 
mospheric or chemical reactivity considerations wher- 
ever possible, rather than to attempt to control them. 
Uniformity in tonnage quantity output can only 
be achieved by uniform heating methods, and such 
methods will give reproducible end products 24 hrs. 
a day. Negligible variations may then be attributa- 
ble to the human factor which, as is well known, di- 
minishes as the very perfection of a mechanism nar- 
rows responsibility beyond evasion. At least, this 
has been our observation, with less than 1 per cent 
average rejects attributable to heat-treating method or 
procedure, working almost exclusively with National 


Emergency steels, and hardening in the electric salt 
bath. 


Special jigs and fixtures in use for neutral hardening 

operations at Jones & Lamson Machine Co. Close-up 

section of furnace shows adjustable height fixture 
support. 
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Letters to the Editor 


Metal Reclamation 


To the Editor: Some 20 yrs. or more ago, at a bronze 
foundry where tonnages were rapidly increasing, I au- 
thorized the purchase of a ball mill and concentrating 
table with the necessary accessory equipment for reclama- 
tion of foundry skimmings. Just at the time this equip- 
ment was delivered, it so happened that I was locating else- 
where, and by strange coincidence, there in the yard was 
an almost identical consignment of mill and table, wait- 
ing for installation for similar duty. 

Accordingly, I proceeded with installation in the new lo- 
cale and secured very satisfactory recovery of metal values. 
That the recovery product was found, in this instance, 
less valuable than had been anticipated, was in no wise the 
fault of the reclamation machinery or process. The method 
used was practically identical with that shown in the flow 
sheet you published on page 64 of your issue of July, 
1943, except that a middling product from the table was 
returned to mill feed. 

A year or two later, chancing to meet someone from my 
previous location, I learned that I and my reclamation 
equipment had been roundly damned because the concentrate 
was too dirty to use, or if made clean was accompanied 
by prohibitive tailing losses. The answer was clear—they 
had failed to provide for a middling, and as there was no- 
one at that plant, after my departure, who was at all con- 
versant with any sort of beneficiation process, they simply 
closed down the little outfit and called it a loss. 

I was told that a retrial of their installation, after 
making that modification, resulted very satisfactorily. Per- 
haps this experience may be of help to others. 


Rospert G. Woop 
Washington, D. C. 


On Design of Non-Ferrous Castings 


To the Editor: The war has brought American industry 
a very complex problem in providing substitutes for the 
high tin and copper alloys. Many interchangeability and 
“downgrading” studies have been made by all concerned. 
Prominent in these studies are figures for tensile strength 
and yield strength. This is very proper since any con- 
scientious designer has a natural concern with the strength 
of the materials he is using. 

It is the purpose of this letter to urge examination of 
the significance of these “strength’’ data. They give the 
reasonably expected strength of a given alloy in one very 
carefully-made standardized test specimen casting and are 
not in the least representative of the strength of the larger 
and irregularly shaped industrial castings made from these 
alloys. The castings are only as strong as their freedom 
from shrinkage. All of the bronzes have relatively high 
coefficients of expansion and casting shrinkage. 

Further, due to their complex composition, many of 
them freeze over a very wide range leading to the segre- 
gation of weak low melting point constituents at inter- 
stices, and in some instances the dendritic network of high 
melting material forms so rapidly that the remaining liquid 
is excluded and cannot fill the interdendritic voids; furnace 
gases dissolved by the melt and released in freezing con- 
tribute greatly to this exclusion. 

Then, to crown it all, the bronzes are much too fluid 
for our own good; they will fill out some of the most com- 
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plex and irregular shapes yet devised by man. It is no 
wonder that, for as long as we have had the art of mak- 
ing bronze castings to contain liquids and gases, we have 
also had the art of “doping” them with anything from 
putty through litharge and glycerin, water glass and tin, and 
now we are even getting scientific about it and using modern 
plastics specially made for the purpose. 

This is mot meant to disparage the tensile test as an 
inspection tool; for this purpose it is quite useful, and 
will in general reflect serious departures from specified 
analysis or good foundry practice. It is to emphasize the 
fact that within very wide limits, the strength of a bronze 
casting is measured by its simplicity, the degree of recog- 
nition given in its design to the mechanics of alloy solidi- 
fication, and the skill and knowledge applied to its found- 
ing. 

The factor of safety employed in design must recog- 
nize not only the “tensile strength” of a given composi- 
tion but also its shrinkage and drossing characteristics, its 
sensitivity to furnace gases and, above all, the shape of 
the particular casting under consideration. A simple cast- 
ing of valve bronze may under proof testing prove to be 
much stronger than a complicated one of manganese bronze, 
or, leaving the factor of design constant, favorable casting 
characteristics of an alloy may outweigh differences of 40,- 
000 or 50,000 Ibs. per sq. in. “tensile strength.” 

We are asking our foundries to perform miracles and 
we are kidding ourselves about strength. It is time that we 
applied “‘science’’ to casting design (and founding, if you 
will) rather than to plastics to plug up the leaks. 


Wim B. Brooks 


2923 Rising Sun Road 
Ardmore, Pa. 


Sub-Zero Temperatures 


To the Editor: In an article, in your July issue, I note 
your comment on page 53 in regard to the cost of electric 
current for operating a Deepfreeze unit as compared to 
the amount of money spent for dry ice. Your note reads 
“We wonder though if the higher original cost of the 
mechanical refrigeration has been included—Editor.” 

If you had asked this question, we would have very 
easily cleared this point up for you. This was an actual 
laboratory test that was made to determine the cost of 
extracting 1000 B.t.u.’s per hr. at —-120 deg. F., as com- 
pared with the cost of extracting 1000 B.t.u.’s per hr. 
using dry ice. The matter of the cost of the equipment 
did not enter into this calculation at all. This is a pure 
savings on-the cost of electricity for operating the Deep- 
freeze unit as compared with the cost of dry ice. 

If you wish to go further into the matter of the total 
economies — for your information, the Deepfreeze —120 
deg. Cascade industrial chilling unit sells for approximately 
$2600. This would be compared to the cost of the insulated 
chilling chamber required for efficient operation of dry ice. 
If the cost of such equipment would be amortized over a 
10-yr. period, which is standard practice in many manu- 
facturing companies, you can readily see that the cost of 
operating a Déepfreeze unit as compared to the cost of 
operating with dry ice for the same amount of work 
is still a very attractive saving. 

M. R. CrossMAN 


The Cramer-Krasselt Co. 
Milwaukee 
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Heat Treating 


Salt Baths for Heat Treating 


The various heat treating operations on both ferrous and 
non-ferrous metals are sometimes performed in baths of molten 
chemicals rather than in furnaces. Where the parts to be 
treated are small, temperatures must be very closely controlled, 
sections of the piece vary greatly in thickness, or surface 
finish must be preserved, salt baths are especially useful. 

Salt bath treatment provides an alternative for atmosphere 
control in the furnace. Air is kept from the metal while it is 
being heated in the bath, and upon removal the adhering salt 
protects the surface. Heating is more rapid and more uniform 
in the salt bath than in most furnaces, although slow heating 
may sometimes be desirable. 

The salt baths in use for heat treating may be classified 
according to reaction as neutral, oxidizing, or reducing, with 
the first type by far the most generally used. Neutral baths 
differ in composition according to temperature ranges desired, 
these being grouped into low, medium, and high temperatures. 


Neutral Baths—Low Temperature 

Low temperature baths operate in the range from 300 deg 
to 1100 deg. F. They are used chiefly for tempering, steel 
bluing or blackening, steel quenching, brass annealing, heat 
treatment of aluminum alloys, etc. The salts used are usually 
nitrates and nitrites of sodium and potassium. Since these 
salts are readily soluble in water, the work is easily cleaned 
of any adhering material by washing with water. If the work 
has been cooled in an oil bath after the salt treatment, an 
alkali rinse will free it of both oil and adhering salt. 

A thorough cleaning of parts to be heated in the salt bath 
is necessary to avoid contaminating the bath, with consequent 
thickening and sludge formation. Oil, salt or soot, having a 
reducing effect, should be carefully removed. Especial care is 
necessary if the work has previously been treated in a cyanide 
bath, as the cyanide may react rapidly, even explosively, with 
the nitrate-nitrite bath components. 

Care must be taken that this bath is not overheated, as the 
salts may then attack the work, or the bath container material. 


Medium and High Temperature Baths 

The medium temperature salt baths of neutral reaction are 
chlorides or carbonates of potassium, sodium, calcium, and 
barium. Their usual operating range is 1450 deg. to 1650 
deg. F. Baths of this type are used in the normalizing, harden- 
ing, or annealing of carbon steels and some alloy steels; in 
quenching and tempering high speed steels; and for heating 
brass, bronze, “nickel silver,” copper, and gold for bright 
annealing. As carbonates tend to decarburize steel, the preferred 
compositions for heating this metal are mixtures of potassium 
and sodium chlorides. Sodium cyanide is sometimes added to 
chloride-carbonate baths which are used in steel treatment, 
to replace with nitride the carbon lost by decarburization. 

While the chloride baths are neutral, they tend to oxidize 
with use, and may become reducing agents to the steel being 
treated. In order to prevent this decarburization, the products 
of the breakdown of bath materials are removed by addition 
of a rectifier to the bath. The rectifier is usually a compound 
containing boron; such as boric acid, borax glass, or boric 
oxide, which converts the oxides and carbonates to metaborates, 
to be removed as sludge. Additions of the rectifier to the 
bath should be made at regular intervals. Since the action of 
the rectifier is to combine with carbonates, it can not be used 
with those salt baths that originally contain carbonates. 


High-temperature salt baths are used in the 1750 to 2350 
deg. F. range. The principal use of these baths is in the 
hardening of high speed steel, although they find application 
also in the heating of metal for hot working and the heat 
treating of stainless steel. Compositions are of three general 
types—boric acid and borax; calcium, barium, strontium or 
other silicates; or calcium, barium or sodium fluoride and 
barium chloride. The borax types tend to dissolve iron, while 
the glass-like silicates are sometimes very difficult to remove 
from the metal parts after treatment. Melting ranges of these 
mixtures are usually from 1600 to 1900 deg. F. 


Carburizing and Oxidizing Baths 


Reducing baths are represented by the well known liquid 
carburizers, and are typically sodium or potassium cyanide, 
with the addition of an activating agent in the case of the 
activated carburizers. These have been described in an earlier 
issue of ‘Engineering File Facts’’ (No. 2, Feb. 1943). It need 
be pointed out here only that these cyanide baths can be used 
in the salt bath heat treatment of high speed tool steels as a 
step in the preheating of the work, or in certain types of 
quenching where the cyanide helps to remove the 
salt from the high temperature bath. 

Baths of an oxidizing nature are used for the annealing of 
the noble metals, and also find a use in the coloring of steel. 
They are operated at about 950 deg. F. 


adhering 


and are low-priced. 


Typical Practice 


Heat treating operations may make use of a series of salt 
baths, starting with preheating, through high heat, and then to 
quenching. Care must be’ taken in such systems that the inevi- 
table carry over from any bath will not unduly contaminate the 
next suceeding bath. Where this possibility exists, a “wash” 
bath may be interposed between the incompatibles. An example 
of this is found in the use of a cyanide bath for heating high 
carbon steel preparatory to quenching in a low temperature salt 
bath. The cyanide bath has the advantage of preventing decar- 
burization of the steel during heating. Ordinarily the work 
might be quenched into a nitrite-nitrate bath, but because of 
the molten cyanide clinging to the metal this would be danger- 
ous. A washing bath of the chloride-carbonate type might fol- 
low the cyanide bath, therefore, and to prevent a tendency to 
decarburization from 2 to 5 per cent of cyanide might be added. 
This concentration of cyanide would not be dangerous when 
completing the quench into the low temperature bath. 

Typical of the use of a series of baths is the arrangement 
commonly used in heat treating high speed steel. The work 
might be placed in a muffle for a few minutes to heat it some- 
what, and then placed in a preheating salt bath at 1450 to 1550 
deg. F. A second preheating bath at 1850 to 1950 deg. F. 
might follow if the part were susceptible to cracking from too- 
rapid heating. High heat at 2100 to 2300 deg. F. would be 
the next step, and after soaking the required length of time the 
work would be quenched in brine, oil, or in another salt bath. 
A bright surface could be obtained also by quenching in a 5 
per cent sodium cyanide solution, if the work would permit 
this treatment. A washing bath at about 1500 deg. F. might 
precede the low temperature quenching bath to help in the 
removal of the glassy high temperature salts. 

Salt baths may be gas, oil, or electrically heated. A discus- 
sion of furnace equipment will appear in a subsequent issue. 


Compiled by Kenneth Rose, Engineering Editor 
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SILVER BABBITT 


Relieves The Shortage of 
Tin-Base Babbitts 


he Battelle Memorial Institute has author- 

















ized us to use their process for producing 





lead-base Babbitts with silver content. 
Although conceived to replace tin-base Babbitts, 


NBM SILVER is by no means a mere “substitute” 


It has relatively the same physical characteristics: 


Retains hardness at high tempera- 
tures @ Easy to handle and to bond e 


Resists squeezing-out at operating 





temperatures @ Corrosion resistant. 
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as Stamping and Drawing Presses : 
+ 
—— 
Machine Size Operations Features Uses 
2 Foot Press Small sizes |Small work — single| Hand fed; may have adjustable bed or horn to|Jewelry, buttons, silver- 
pt only small holes, light| accommodate large work ware, radio parts, etc. J 
an stampings, embossing 4 
+ Bench Press 1000 pounds|Embossing, stamping, May have roll feed, ratchet dials, magazines, etc.|\Watch parts, novelties, 
oa to 12 tons etc., upon light ma- jewelry, etc. 
‘ terial 
Inclinable Press 4 to 90 tons|Blanking, bending, Inclined from vertical to 45° backward; may|For light sheet metal . 
stamping, forming, as-| have drawing attachments ! 
sembling 
Open-back Gap 1 to 225 tons|Punching, shearing, cut-| Ram driven by cam or eccentric Automobile parts, etc., 
Press ting-out, trimming, for large or irregular 
forming, etc. work 
End-wheel Gap Small to 50 |Blanking, forming, Flywheel at rear and crankshaft at right angles|For work .with long, | [> y~ 
Press tons notching, piercing, to bed narrow stfips of metal | +4} 
cutting 2 
Deep-Gap Punch {Medium sizes|Punching Deep clearance in back frame For wide sheets rr 
Press A +-+ = 
1} Horning Press 10 to 100 |Forming, stamping, Horn bolted to frame; may have swinging table|For hollow cylindrical ioe 
> tons blanking, wiring, also work, as steel drums, | ++ 
+. punching, riveting etc. an 
+ ble-crank Small Blanking, cutting, pierc-| Usually automatic or semi-automatic feed-over-|For large, light sheet i 
Overhanging ing hanging frame gives large die space—flywheel| metal aas 
__ Press —or gear-driven 
Notching Press Small to Cutting slots in edges of} Usually short stroke machine, with work driven|Notching motor lamina- 
2 medium usually circularwork | by rocker arm—450-650 strokes per min. |_ tions 
Single- and Double-|Heavy Shaping, blanking, Frame consisting of a base, a crown, and twojHeavy stock . 
iction Presses forming, etc. uprights tied together with steel tie rods Th 
| n Press Light Cutting, trimming, shap-| Offers large bed area For light, large areas} ) | 
t ys __ing, blanking sheet metal 
+e ble-crank To 2000 tons|Punching, cutting, bend-| Slide often counter-balanced by air cylinder—|Wide variety of uses in | }-}-> 
| Straight-side Press ing, blanking, shaping) flywheel or geared many _sizes Tr 
[Ty] Four-point Suspen- |100 to 1500 |For large-scale deep Four corners of slide suspended, giving evenjAutomobile body tops, | |i) 
Lt sion Press tons drawing, etc. pressure on work _ |_ ete. t+ 
uckle-joint Press |25 to 250 [Coiming, upsetting, swag-| Knuckle joint operating slide makes short stroke(Coining money, light to Tr * 
a tons ing, embossing, ex- necessary medium thickness TT 
an r trusion metals TT ; 
+] Straight-side High |10 to 400 |Blanking, stamping, etc.| Heavy construction to eliminate vibration—high|For high production TT 
Speed Press tons speed roll feed, and scrap cutter, variable} with comparatively TTT 
a speed motor—about 400 r.p.m. light metal 
Dieing Machine [Small Progressive die opera-|Ram operated with a pulling stroke rather than|Electrical appliance parts, 
tion, etc. a thrust, by vertical rods passing down through| small automobile parts, 
, bed—about 350 strokes per min. etc. : 
| | Oscillating-die Press|Small Blanking, cutting, etc. | Die-plate moves horizontally back and forth;/Small parts of light-gage | 7) 7 
strip fed through continuously. About 1000} material 
strokes per min. 
r Multi-slide Machine |Small Combination of opera-|As many as 8 operations may be performed in|/Operations upon light- 
| tions, as blanking, succession by the different slides. Very ac-| gage metal 
an forming, bending, etc.| curate feeds. To 300 pieces per min. 
--+-] Double-action Press/Small, medi- |Blanking, drawing, etc.| Stock is successively blanked and worked by anjApplications requiring 
an ' um or large outer and an inner ram two related operations 
++. Pillar Press 70 to 250 |Blanking, shaping, trim-|Subpress dies may be attached to the face of the|Light- to medium-gage 
ae tons ming, etc. ram for close-tolerance work work 
Toggle Press Small Usually double-action, in which the outer slide holds the blank, and the|Kitchenware 
eB punch, or drawing ram, forms the cup 
+. Hydraulic Press To 1000 tons|High-speed pumping units can give this type of press operating speeds|Largest sizes of work 
ne comparable to other large presses 
Ty] Horizontal Draw |Small to Shell may be pushed through die for redrawing, or knockouts and stripper|For cylindrical shells it 
44 _ Press medium plates provided if shouldered ta 
Multiple-plunger Small Successive draws made by a row of plungers, the work transferred from|Light-gage shells 
Eyelet Machine station to station by finger conveyors 
Rack-and-pinion 10 to 30 tons'For long uniform redrawing operations with accurate length of stroke Cylindrical shells 
Deep-drawing Press 
—— , . . . 
ae Compiled by Kenneth Rose, Engineering Editor 
4 ! 7 TIT 1 | 
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Brush Spring for Aircraft Radio 
Dynamotor 

“Micro-Processed” for best com- 
bination of strength, electrical con- 
ductivity, and resistance to heat. 
Design stress, 68,000 lb. per sq. 
in. for service at 270 deg. F. 
Produced by the hundred thou- 








| sand to tolerances of: 
+ 002 in on outside or inside diameter 
| + 4% on brush pressure at specified com- 


pressed length 





% 


Calibrated Spring 


for Aircraft Instrument 

“Micro-processed”™ for mini- 
mum drift and maximum pro- 
portional limit. 

Design stress, 65,000 Ib. per 
sq. in. 
Produced by the thousand 
to tolerances of: 

+ .004 in. on free length 

+ 001 in. on outside diameter 

1 deg. on squareness of ends 

+ 0.6% deviation from standard 

deflection curve 

0.2% maximum drift, full load for 

24 hours 





Flexible Centering Ring 

>» Punched and formed while soft 
and ductile, then hardened to a ten- 

sile strength of 200,000 Ib. per sq. in. 

“Micro-processed” 

by the thousands 

to hold center in 


plane of rim to 
within .005 in. 
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lustretions Approximotely Twice Size 


These Facts We Know 


to be True... 


, = three beryllium copper 


springs may well be considered “fussy” — yey: 


they were produced in the quantities noted— 
by the same production control routine use/ 
by Instrument Specialties Company on hun. 
dreds of less rigid but nonetheless importan 


spring jobs. 


These springs owe their success to “Micro-proe. 
essing —- a precise technique by which the 
extraordinary spring qualities of berylliun 
copper are consistently predicted and con. 
trolled by I-S through every step of production, 


beginning with the spring wire itself. 


Spring users are rapidly learning that they can 
expect more of their springs. As a result. many 
manufacturers are designing more service life 
into springs; are setting up and are ob: aining 
closer tolerances and improved electrica! quali 
ties; are making steady use of our ability t 


control drift performance when necessary. 


1 back 


nicro: 


These are statements of fact which we ec: 
up to the hilt. There is no better test of 
processing than on your own springs— those 
now in use or on your drawing boards. W hether 
your requirements are as rigid as those illus 
trated or not, you can expect and will obtain, 
improved performance and greater freedom 
of design when you use “Micro-processed 
beryllium copper springs. You can prove thes 
statements to your own satisfaction without 
obligation by sending samples or drawings t 


our engineering department. 


INSTRUMENT SPECIALTIES CO., INC 


DEPT. M-2, LITTLE FALLS, NEW JERSEY 


PROCESSED” 






Servite Corre sraimes 


METALS AND ALLOY! 
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NUMBER 29 MATERIALS AND DESIGN 
November, 1943 Steel Castings 
Steel Castings 
der Types and Properties 
yet" Ithough casting as a metal forming process is very old, gates and risers removed, and the pieces either normalized or 
A ng & : ; 
ey steel casting in the United States dates back no more than full annealed. The former treatment produces higher yield 
three-quarters of a century. Its steady growth indicates the strength and ultimate strength, while the latter provides a top 
se(| many advantages which it possesses. In addition to the plain softer steel more free of internal stresses. When maximum Tore 
i carbon steels, which show strength and uniformity charac- ear are —— an oil or water — followed imme- ii tt 
, teristics as well as heat treatability, the alloy steels offer a iately by suitable tempering, may be used. s 
int wide range of properties, such as high temperature resistance, Treatment for the alloy steels follows the same general 
extreme strength, corrosion resistance, hardness, resistance to pattern, but more care is necessary. They are usually shaken 
shock, etc. These properties are generalized in the accompany- out hot, rough cleaned, and charged to the annealing furnace f/f iol 
ing table. before they cool. A normalizing treatment is required to ttt 
OC: ; bring out maximum properties of certain alloy steels, especially rT TT 
| Carbon steel castings are usually allowed to cool in the mold those of high chrome content. Quenching and tempering tT Tt 
~ intil below the critical range, then are shaken out and cleaned, variables depend upon the alloying elements and quantities. } $ 4-4 
um seen 
r eas | . TTTtTtT 
on. Type of Cast Steel Composition General Properties Seen 
a | ' +4+$+4 
on, ow- carbon Carbon less than 0.22% Special purpose steels. Grain refinement only heat treating result. oon 
4 | >—+> 
————— eS fe . — 
| Regular oui carbon | Carbon 0.22-0.35% The bulk of the steel castings made. Heat treatable. 
i wt —a — - a . ’ ‘ 
‘an | High-carbon Above 0.35% carbon Wicietinoes .06 to .07 per cent causes decided arop in charpy rrr 
; test. Heat treatable. rritt 
ny i " — - es Sed _— — a —— ———EEee* te i a 
ife | Medium manganese 0.2 0.50% para pe high einai nal puiaans. Tt ’ 
1.0 0% manganese t c 
m i ‘4 i imma 
~ is ' Nickel-manganese Aiaid 0.30-0.40% carbon Carbon content may ‘aie higher to give added strength to bend, 1S eS ' 
i Rt 1.00-1.75% nickel ness, or lower to increase ductility and toughness. ++ 4-4 T 
oe 1.00-1.50% manganese 4-44-44 
ls ee | . bol LI a ; : Lig 
| ilicon | 0.75-1.50% silicon High wear resistance, and good corrosion resistance. J it i 
opper 0.90-1.50% copper Raises yield point, increases tensile strength, hardness and cor- rT 
ck a | | rosion resistance. rT ti 
: | +4 
| lanterns | ~ —egee OL 
re 3 ) Nickel 0.5-5. 0% nickel | High sine stncemh. ‘ened ductility iad impact resistance. ++ . +4 
, es + 
Se rey tl <7 eee an. Re Lid i 
Nickel-molybdenum 0.50-2.0% nickel Not widely used. Good strength characteristics. 4 Leliked 
er i 0.20-0.60% molybdenum I , 

— od ae 
ly Molybdenum 0.30-0.80% molybdenum Not widely used. High strength at elevated temperatures. tt 
0.30% carbon up Hye 
iM, a — —s _——— ee ; - ’ . ‘ 

Manganese-molybdenum 0.90-1.75% manganese Good resistance to creep, especially at elevated temperatures. ae “ 
I) 0.15-0.45% molybdenum Air hardening characteristics. TL a 
' 0.25-0.35% carbon ioe am 
Molybdenum-vanadium 0.25-0.35% molybdenum Good strength characteristics. Developed for centrifugal casting e 
se 0.10% vanadium of guns. ae eo 
7) an Vanadium 0.15-0. 22% vanadium | Fine ‘grained castings. Good impact resistance. TT i" 
to Chromium 0.50-1. 50% ‘chromium | Resistance to abrasion, high strength, moderate hardness. ion a 
d 0.40-0.50% carbon eee 
——_—— —— - aan oe 
Chrome-nickel 0.70-0.90% chromium | Most widely used of all alloy steels, High ductility and high ieee 
1.75-2.25% nickel | yield strengths; high fatigue resistance. Good high tempera- ++44- 
0. 30- 0.35% carbon | ture characteristics. TT TT 
(, | Chromium-molybdenum | 0.70-1.10% chromium High elastic ratio, good tensile strength and ductility. aan) 
0.20-0.40% molybdenum rT 
0.20-1.00% carbon TT | 
Chromium-tungsten 4.50-6. 50% chromium Corrosion resistance and good strength at elevated temperatures. ry * 
z 0.75-1.00% tun a 1] +4 
c 0.15-0.25% ca a 
% tT = : 
. . . . th 
' Compiled by Kenneth Rose, Engineering Editor jam et 
: 2 a ai : 
: _} | i 7 J i ] | 
i | | | { | | 
| i ; | | j | ; 
i i . 
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with a Rockwell Hardness of 93 to 94 e ah = 
—"15-N” or equivalent to 67 to 70 Rockwell oe | 7 
“C.” That's the story on parts made from oot 008 OEPTH OF HARDNESS IN INCHES. = = 
chrome-nickel or straight chrome stainless Hardness penetration, 18-8 type stainless steel 
| and hardened by 
% 350 -— — —— — 
w 956 ; EE =e = 
909 804 5 = _ 
VN : "7 270 8 “al 
THE Judustriial Process reed 
85 $ 630 : \ = 
& 548 3 _ 
dient \ EF 
We haven't space enough on this full page g 4 a 
to list all the applications where the com- "= ie 
322 La 
bination of corrosion resistance and glass- 
002 004 006 00s 38.010 O12 014 016 018 020 





hard wear resistance could be used to ad- DEPTH OF HARDNESS IN INCHES 
vantage. But show this page to the Metal- 
lurgist, or to the Design Engineer, or the 
Shop Superintendent or the Chief Draftsman 


—he will tell you. 


Hardness penetration, 12-14°/, chromium type stoinless steel 


INDUSTRIAL 
STEELS INC. 


i 250 Bent Street, Cambridge, Mass. 





Write us for complete details. 













THE INDUSTRIAL PROCESS e FOR SURFACE HARDENING STAINLESS STEEL PARTS 
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NUMBER 30 MATERIALS AND DESIGN 
November, 1943 Copper Alloys 
- 
a Aluminum Bronzes 
A Digest of Common Specifications 
H+ 
: Composition, per cent 
: Speci- 
Name Characteristics fications Form or Grade Fe Sn Mn 
Cu Al | (max.) | (max.)| (max.)| Others 
These alloys are generally} ASTM B1i24,| Copper alloy rods, | 92-96 | 4-7 0.50 | me mel § 
used for plate, sheet and strip | Alloy 10 bars and shapes 
95-5 and for hot forged parts; they 
have good corrosion resis-| ASTM B169,| Aluminum bronze | 92-96 | 4.0- | 0.50 -. ae a +++ 
tance. Alloy A sheet and strip 7.0 
a The iron-free alloys do not Castings 88.00-| 9.5— | 0.20 0.50 1.0 ] 
+ 90-10 have extensive applications 91.00 | 10.5 | -_ +4 9 
cr except where high hardness amt 
and ductility are not needed. | ! 
This type of alloy is used for | SAE 68, Cast aluminum | g9.50-| 9.50-| 1.00 | 0.2 | _ 0.5 rt 
| small castings (under 34 in.*| Grade B bronze 90.50 | 10.50 | ttt 
7 ; a - — centrifugal . oe as Me . rt 
_ | and sand castings and some . me 
as 90-9.1 | forgings can be made; their iiieees” Sopp ety olan 88.00 coe 1.23 | sl 0.5 en! 
' (Grade B) | corrosion resistance, strength aa ae pov " ae vie eal 
; and and hardness adapt them to = ing + 
| §89-16-1 | bearings, bushings, worm — | —— | —- | 
, wheels and gears; 89-10-1| ASTM B148,| Aluminum- 88.00 | 9.00—| 1.25 0.5 
4 may be improved by heat! Alloy 9B bronze sand cast-| min. | 11.00 4 we 
: treatment (grade 9B2). Alloy 9B2 ings 
: Resistance to corrosion, to SAE 68, Cast aluminum 87.00-| 7.00—| 2.50— 0.5 sate 1.0 
i shock and to fatigue, great | Grade A bronze 89.00 | 9.00 | 4.00 jae 
strength, and hardness com- —e —— | ——_— rtp i— — 1. 
— to that of manganese | ASTM B30, | Copper alloy ingot} 86.75-| 8.50-| 2-75- | | __ 0.5 $44 
ronze characterize the alloys| Alloy9A-1 | for sand castings} 88.75 | 9.50 | 3.25 | | $44 
of this type; used for gun — | —___ |__| — | — ~~ +44. 
mount parts, gears, worm | ASTM B148, | Aluminum- 86.75-| 8.50-| 2.75- | 0.5 rer 
wheels, propeller and pump Alloy 9A-1 | bronze sand cast-| 88.75 | 9.50 | 3.25 — | — 2 
ee and for some types of ings | | 
; ea These alloys can be ap 2 Pa. ee) ei fod 
‘ cold-worked only slightly, but ; , 
i ASTM B150| Aluminum- 78.00-| 6.50—-| 4.00 0.60 | 2.00 | Ni5.50 
/ Po be hot-forged and extrud- bronze rods, bars| 93.00 | 11.00 max.* 
over a wide temperature : 
and shapes Si 2.25 
88-9-3 range. The wrought alloys of | pra 
(C te A) this type have the strength Dts as e's 
teed and ductility of medium car- 4 - * “iat ad sieoee 
bon steel, and they have good| ASTM B111| Copper and cop-| 93.5 5.00 
corrosion resistance and may| Aluminum | per-alloy seamless} min. | min. 4 = 
be hot or cold worked. bronze condenser _ tubes = se 
Good bearing qualities, and ferrule stock 
hardness, and resistance to —— |—— | ——_ |__| — _ - 
me shock and fatigue make these | ASTM B169,| Aluminum bronze | 90-93 | 7.0- | 0.50 a: 
te alloys useful for gears, bolts, | Alloy C sheet and strip 9.0 | —_ oe 
ae propeller and pump parts, etc. ns pee | ie ee Wee pnpibathath 
ao SAE 701 Wrought alumi-| 78.00-| 6.50-| 4.00 0.60 | 2.00 | Ni5.50 
— num bronze rods, | 93-00 | 11.00 | max.* 
ay bars and shapes Si 2.25 
Be max.* 
iain bal 
= 
rr The addition of nickel and| ASTM B148| Aluminum bronze| 78-90-| 10.30— | 3.00- | 0.20 | 3.50 | Ni5.00 
me manganese produce as-cast | Alloy 9A-2 | sand castings 86.00 | 11.20 | 3.75 max 
ae Grade C physical properties very simi- | ——— EN CA poms TEE Pee eye _ ee 
an * lar to those of the heat treated | ASTM B171,| Copper-alloy con-| Rem. | 8.00-| 1.50- 0.50— | Ni 4.00- 
oo grade 9B-2. Aluminum | denser tube plates 11.00 | 3.50 — 2.00 7.00 
aa bronze | L 
hadi 
Perper 
ne "When both Si and Ni are both present, only one shall be in excess of 0.25 per cent. 
an Compiled by Robert S. Burpo, Jr. 
—— 
[ sane J i | 
Nf eke & i | i | 
y Liiti ; | i j 
7 ioe : ii in i i i 
Tr pod 5 pee 
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iON ARC onic WELDIN 
REET © PHILADELPHIA g, PA. 


e 401 NORTH BROAD ST 
AN OPEN LETTER TQ USERS OF 
ARCOS STAINLESS ELECTRODES : 
Today We are placings orders t0 make electrodes for 
0 5 months nence- It takes about 4 
ne special 


e we place an order 


pefore we receive it. 


g to make th 


+ they will W 


ow exactly wna 
er 0 


. = 
e their work 


kn 


ao believe tha Large numb 





electrodes nav 


give us their or 





for t 


e electrodes: 


f the use 


planned far © 
If a Lares 


After that, 


y customers tO 
but we 
rs of Arcos 

nougn in adva 
percentase of 


;ciently far in 


to 

your requirements could be 

advance » we would be able to take care of poth the Larse 
ana the small orders om time- 

1 address this letter %t° you in that spirit of mutual 
cooperation which has long stood as the keystone in the 
relationship between Arcos Corporation and its customers 
and aistributors- 

May we have your major orders at least 4 months 
in aavance? 
Very truly yours, 
ARCOS CORPORATION 


R. D- Thomas ‘ 


president 
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Arc Welding Ship's Ventilators 


by W. A. Pruett, 
Weber Showcase and Fixture Co. 


velding has had a field day in the 


mi of cowl ventilators for Liberty 
sl t the Weber plants in Los Angeles. 
Be unable to buy a suitable 250-ton 
pres.. we built one by arc welding. Again, 





ifter the blanks are cut and drawn, the 
two halves of the ventilator are welded 
together, bottom and face are trimmed 
and collars are rolled and welded for 
the vent. 

It marks the first time that ventilators 


been drawn on a press. Previously 
they have been formed by the “Lobster- 
back” method, involving riveting, which 
eventually weakens the structure due to 
the rusting of the rivets. 

We designed and built completely by 
arc welding what we believe to be the 
world’s largest deep-drawing press. It 
stands four stories high. When forgings 
for the four corner posts were not avail- 
able, and delivery of specially-made forg- 
ings could not be assured in the allotted 
time, we turnéd to arc welding, using 


H-column construction, with structural 
Steel. 


NOVEMBER, 1943 


In fabricating the two halves of the 
ventilator, a little experimentation re- 
vealed we could short-cut the more ob- 
vious process of using slotted pipe. We 
constructed a series of roller dies, which 
would form 11-gage steel ribbons into the 
desired shape. Six sets of rolls driving 
from the same gearing progressively 
squeeze the steel ribbon into pipe with 
a l-in. slot. We then have a straight 
pipe to be rolled into a circle, causing 
the slot to close. Arc welding closes 
the loop. 

Next, the welded ring is rolled over a 
tooth, which opens the slot once more. 
The strengthening ring now is driven 
with a hammer slotwise over the edge 
of the ventilator, and arc welded in place. 
Incidentally, this yields an excellent joint 
whose remaining cracks and crevices fill 
with hot zinc during galvanizing. 

Similarly, a band of steel measuring 
4 x 2 in. now is rolled and welded 
closed, slipped over the sleeve of the 
funnel and arc-welded. This band not 
only strengthens the structure as a whole, 
but readies the sleeve for attachment to 
the funnel proper at a later time. Welding 
the vent to the funnel may take place in 
our plant or at the shipyard. The former 
practice generally prevails now. 

When the funnel is coniplete, we grind 
the weld and bead and sandblast prepara- 
tory to obtaining maximum results from 
the galvanizing job. Finally, screens 
are installed, thus serving the dual pur- 
pose of collecting debris and breaking 
the force of water when the ships are 
plowing through heavy seas. These ven- 
tilators are built to withstand the rough- 
est usage. 





We are making five sizes of round 
funnels, from 10 in. to 24 in., out of 
sixteen-gage cold-rolled steel, and the 24 


in. and 30 in. ovals and 36 in. round 
funnels are of 14 gage. 

{The above was condensed from a 
prize-winning article in Arc Welding 


News of Hobart Brothers Co., Troy, Ohio 
—Editor. } 





If numbers are worn off micrometers, 
here’s a method for repainting them: 
Clean graduations and figures with suit- 
able cleaning fluid; apply black lacquer; 
wipe surplus lacquer from tool, leaving 
graduations and figures more distinct. 


Informative Technical Bulletin, 
No. 10. War Production Board 


Heat Treating High-Speed Steel 


by Michael V. Chiovare, 
Forge Plant, Dodge Div., Chrysler Corp. 


To avoid the warpage and distortion 
sometimes occurring in heating high-speed 
steels, a double pre-heat, first at 1000 
deg. F., then at 1525 deg. F., is ad- 
vised. The steel should be soaked at the 
higher temperature, then quickly trans- 
ferred to a temperature of 2225 deg. F. 
Furnaces with controlled atmosphere are 
preferred. If done in a furnace without 
atmosphere control, the metal surfaces 
should be coated with borax. 

An interrupted quench is suggested 
when a hot quenching medium is not at 
hand. The piece should be cooled to 
about 300 deg. F., then placed in a 
draw furnace at 1025 deg. to 1075 deg. 
F. An air blast quench has been found 
satisfactory also, segregation cracks being 
minimized and hardness of Rockwell C- 
64 to 65 obtained. 

Double-drawing of high-speed steel, 
to eliminate austenite, is recommended 
if tools show low hardness reading with 
usual methods of handling. 
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Store Scales Test Small Springs 


by W. R. Ramsey, 
Westinghouse Electric & Mfg. Co. 


Technicians of the Westinghouse 
Chemistry Laboratories at East Pittsburgh, 
Pa., recently converted a store-type scale 
into an accurate device for testing small 
springs. 


It will accommodate tension 





springs with a minimum length of 9/16 
in., and compression springs with a max- 
imum length of 3 in. 

The load range is from 0 to 10 Ibs. 
on the pointer scale, with a graduated 
beam of 10 lbs. and a blank beam of 
10 lbs. Thus, the working range is 30 lbs. 

A dial gage measures tension or com- 
pression, and a micrometer is attached 
to the moving head for testing springs 
at fixed lengths. Length checks may also 
be made with calipers. Total head 
movement is 234 in. 


Cutting Magnesium: Wet vs. Dry 


by A. E. Carpenter, 
E. F. Houghton & Co. 


Contrary to American practice, the 
English users of magnesium recommend 
dry cutting, even at high speeds, claim- 
ing that cutting fluids reduce chip re- 
covery and that in present times this 
cannot be allowed. Experience in this 
country has indicated that in normal op- 
erations at high turning speeds fires will 
result if cutting fluids are not used. 

Plants machining magnesium at high 
speeds and using cutting fluids in the 
recommended manner have practically no 
trouble with fires, while those machin- 
ing at comparable speeds and machin- 
ing dry do have chip fires. 

While these fires are usually small 
and easily controlled, their presence is 
a hazard that can and should be re- 
moved. Experimental tests on chip re- 
covery have shown that reclamation of 
clean oily magnesium chips is practically 
as efficient as that for dry chips. 

Thus, from the standpoint of recov- 
ering metal, the use of cutting fluids is 
no real objection. While the English 
practice may have merit, observations 
in many large machine shops in this 
country indicate that the best machin- 
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ing practice for magnesium encourages 
the widespread use of cutting fluids. 

In the interest of safety and maximum 
production, mineral oil-base cutting 
fluids conforming to the recommended 
specifications should be used in the ma- 
chining of magnesium alloys if high 
cutting speeds are used or if the work 
must be cooled. The decision as to the 
use or non-use of cutting fluids must 
be made for each operation based upon 
the outlined conditions. 


Cupola blocks and rough cut stone 
for relining cupolas were formerly shipped 
loose, which meant costly handling and 
poor storage methods. One large foun- 
dry gave orders to their suppliers to 
load blocks and stone on pallets or skids 
in neat piles, held together by steel strap- 
ping. This simplified handling for the 
supblier and the foundry —- as one man 
with a lift truck easily moves 3,500-lb. 
loads at one time. Rehandling is reduced 
to a minimum, pallets can be loaded 
on top of one another, with floor space 
savings of 66 2/3 per cent. Freight cars 
of these packaged goods can be unloaded 
in under an hour. 


—Process News, 
Acme Steel Co 


Carbon Paste in Oxy-Acetylene 
Welding 


by H. Griffith, 
Linde Air Products Co. 


For many welding jobs there is often 
the need for a fire-resisting compound 
that can be molded easily to any de- 
sired shape. Carbon paste is best, be- 
ing superior to clay, plaster of Paris and 
other molding materials, since it does not 
stick to the metal, nor does it shrink 
or crack when heated. If there is a 
threaded hole near the break to be 
welded, it can be filled with carbon 
paste, thus preventing the oxy-acetylene 
flame from burning or otherwise affect- 
ing the threads, particularly if they are 
fine ones. 

It is useful when building up metal 
around threaded or irregular-shaped holes, 
or when necessary to use a blowpipe be- 
tween machined surfaces. It can also be 
used to protect gear teeth and other 
finished surfaces immediately adjacent 
to the section being welded. 

Molds for odd shapes or pieces that 
have been broken off a casting can be 
quickly fashioned at the point on the 
main casting, where the break occurred 
and weld metal flowed in to form the 
desired shape. Building up a broken 
gear tooth is a common application. It 
reduces machining and finishirfg to a 
minimum. 

Castings and other parts needing re- 
pair often have pieces of sizable propor- 
tion missing entirely. The combined 
problems of supplying the missing metal 
and keeping the part in proper alignment 
are often puzzling — but carbon paste 
will handle it. 







Fixture for Mass Sharpening, 
Lipping 
by Merrel Kern, 
Caterpillar Tractor Co. 





Formerly we sharpened and lipped oy 


cut-off tool at a time. Then we devised 
a fixture that sharpened and lipped 3 


at a time. Because of the large numbe 


of tools used in our plant, the fixture 
has saved 5 hrs. per 24-hr. day, 30 hes, 
per week, or 1500 hrs. per year. 
The accompanying photograph shows 
the author and his fixture at work. 
{Mr. Kern was honored by the War 
Production Board for this idea.—E,| itor} 


Prolonging Life of Resistance 
Welding Electrodes 


by H. D. Weed, Jr., 
P. R. Mallory & Co., Ine. 


Much has been written on how to com 


serve the ordinary welding electrode, but | 


perhaps not much on the resistance weld 
ing electrode. There are three main 
points to remember: First, use internal 
water cooling wherever possible, thereby 
eliminating “mushrooming,” sticking and 
metallic pick-up. Properly cooled elec 
trodes have a higher electrical conduc 
tivity and give more welds per electrode; 


they speed-up the output and produce | 


sounder welds. 

Second, use correct dressing technique. 
Spot-welding tips should be machined to 
the correct welding face on a suitable 
lathe. There is a tip dresser, a simple 
hand tool, that machines top and bottom 
electrodes simultaneously. All electrodes 
need reshaping after long runs to restom 
the correct welding face. 

Third, clean electrodes frequently with 
an abrasive cloth, using light pressuf® 
Tips, welding wheels, dies or mandrels 
that are contaminated — with iron pat 
ticles, for instance — are apt to become 
burned or pitted. 
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Dolomite Refractories 
Condensed from “The Iron Age’ 


Examination shows that much of. the 
raw dolomite used is a true compound 
having a formula MgCa(CO,)s, dolo- 
mites richer in lime being mixtures of this 
compound with calcite. When this ma- 
terial is calcined, the carbon dioxide, CO,, 
is lost and the product is a mixture of lime 
and magnesia. 

Most important observation for the steel 
plant is that no mixture of MgO (mag- 
nesia) and CaO (lime) has a melting 
point lower than about 4172 deg. F. 
Unslagged shrunk dolomite or basic is 
therefore very satisfactory. 

The CaO-Fe:O; system is important 


1110 


since dolomite, when used in steel fur- 
nace, is always confronted with FeOs, 
either as a slag or as a vapor. Dicalcium 
ferrite and the mono-dicalcium ferrite have 
melting points of 2190 and 2550 deg. F. 
and therefore the iron oxide has “a cor- 
rosive action even on straight basic. The 
particular part of CaO-MgO-SiO, system 


which is of major interest is the field on - 


either side of the line joining MgO to 3 
CaO*SiO; It is also of interest to. note 
that in stabilized dolomite clinkers the 
magnesia is present in the free state. 
The CaO-Al,0;-SiO, system shows that 
the absorption of alumina by tricalcium 





silicate results in rapid drop in Melting 
point. For this reason it is dangerous t 
allow dolomite brick and fireclay brig 
to remain in contact for long periods jf 
the temperature is over 2370 deg. F. fh 
the CaO-MgO-Al,O, system it will fy 
seen that even straight basic, alumina ha, 
a marked fluidifying action. 

British dolomite deposits occur both jp 
the Carboniferous and Permian systems 
These pure rocks consist of an interlock. 
ing mass of crystals varying from 0.02 t 
0.5 mm. diameter. The production of 
basic consists essentially of carrying oy 
the reaction (MgCa(CO;):—>CaO-+-MgQ+ 
2CO;. The calcination must be carried gp 
to about 3092 deg. F., when Porosity 
drops to a low figure and material capable 
of being stored for several weeks is ob 
tained. In England dolomite is calcined 
in cupolas or kilns. 


American Practice 

In the United States dolomite is «ql. 
cined in rotary kilns and an addition, usy 
ally iron oxide, is made to increase sty. 
bility and speed up sintering. Thus one 
proprietary brand of dolomitic clinker 
contains 5.4 per cent iron oxide, most of 


which has been added, while others con. 


tain .considerably more. . 
The first successful experiments on 


stabilizing dolomite were made in England & 


in 1934, when bricks of a 75:25 mixture 


of dolomite and sudamite were found to | 


give good results in open-hearth fu.naces, 


Cie eee 


Bricks which hydrated contained small § 


amounts of uncombined lime owing to in 
sufficient silica or inadequate firing, while 
those which dusted after use co: tained 
gamma dicalcium silicate. This «mph 
sized necessity of adjusting the cl mica 


composition. Therefore the princip : con F 


stituent should be tricalcium silica > and : 


magnesia. Some early semi-stable t; pes of 
dolomite brick gave good service i: steel 
works. Somewhat more stable bri-« can 
be made by adding a flux to the bat h and 
firing the brick in the ordinary way, while 
the life of such brick in storage <an bh 
extended by boiling them in pitch a‘ cer fir 
ing 


grain size fractions obtained by g: inding 
rotary kiln clinkers are recombined by 
weighing out fixed quantities of two of 
three grain size fractions. These are mixed 
with water in a paddle type mixer. Water 
content of the batch when used in hydrauli¢ 
press is about 4 per cent. Molding pres 
sure is 10,000 to 15,000 Ib. per sq. in 
Firing is done in down-draught kilns, using 
coal, oil or producer gas as fuel. Max 
imum temperature is 2462 to 2642 deg 
F., and lasts at least 24 hrs. This method 
of firing is used in England and differs 
considerably from the American method. 

Analysis of semi-stable dolomite used 
in England is: Silica, 4.27 per cent; fet 
ric oxide, 2.53 per cent; alumina, 2.16 
per cent; lime, 51.66 per cent; magnesia 
38.21 per cent; and loss on ignition, 
1.07 per cent. The analysis. of stabilized 
brick is: Silica, 14.44 per cent; fermit 
oxide, 3.44 per cent; alumina, 1.50 P@ 


cent; lime, 40.04 per cent; magnesia, 40.90 | 


per cent, and loss on ignition, 0.25 pet 
cent. Thermal conductivity of stabilized 
dolomite at 1832 deg. F. mean is 

15 B.t.u. Specific heat over a range of 
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With stable dolomite brick, the various = 
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A new form of SOLVAY Dustless Dense 
SODA ASH created especially for desulfurization 
is now available. 

Designated as No. 2-10, this product has been 
made granular to further facilitate handling. 

Immediate delivery of No. 2-10 can be made. 
inquiries are invited. 








| 1402 to 68 deg. F. is 0.255. Slag ge 


fA a 
997 | sistance to molten steel is good. 
| The analysis of dolomite-magnesite brick 
is: Silica, 11.36 per cent; ferric Oxide, 


Rg ’ L L | N rs r I 3.24 per cent; alumina, 1.60 per cent: 





lime, 31.40 per cent; magnesia, 51.60 

cent; and loss on ignition, 0.14 per cent 
Stabilized dolomite brick gives service 
r equal to magnesite when used in basic 
open-hearth furnaces. In arc furnace bot. 


& h - : j ° 
Hot and Cold Rolling of Sete ie ve ee Se 


lent results in side walls of arc furnaces, 


. “4 —J. H. Chesters, Iron Age, Vol. 152, 
| Aug. 5, 1943, pp. 48-53; Aug. 1 
Metal Strip, Rod and Ingot nb Nie 


| | “Standard” Rolling Mills are manufactured within the following Pouring Brass 














classifications: | 
| Condensed from “Chemical Age” 


1. Single and tandem stands . 
Billets of 60-40 brass may be produced 


| 2. Four-High Mills for precision rolling | from a variety of scrap metals and alloys, 
| : 4 P : ; | Scrap should be free from oil cutting lubri- 
| 3. Three-High Mills for strip and ingot reduction cants, treated magnetically, and baled of 
4. Two-High Mills for sizing, embossing and breakdown briquetted. Lead should be added to the 
charge as a secondary alloy, preferably as 
5. Special Mills for grading, cross and pinch rolling a 60-40 copper-lead alloy. The charge 
: ‘ ’ should be stirred well before pouring and 
6. Tandem synchronization with hydraulic controls skimmed immediately prior to pouring, 

7. 


Roll sizes from 1/2” diameter and 1” face to 16” diameter an pe ee eee 
and 18” face Pouring temperatures between 104( and 
1080 deg. C., (1900 and 1975 deg. F.) are 
desirable, with the high side preferred, 
Cold pouring results in a number of d:feets 
such as cold shuts, porosity, and “blowing, 
The billet should be poured as quickly as is 
compatible with a sound interior, and this 
speed should be carefully regulated and 
maintained. The mold should contain suffi- 
cient metal to insure a chill casting. ‘Slow 
cooling is detrimental to the physical »rop- 
erties of the billet. 
Ingots of 70-30 brass must be made rom 
the purest and cleanest scrap. It is adv sable 
to use at least 30 per cent virgin mei:l in 
each melt. Copper is first introduced into 
the crucible or furnace, then the scrap. and, 
| shortly before pouring, the spelter. The 
| charge should be melted as quickly as pos- 

sible, kept covered with a layer of stick 
| charcoal or flux, mixed well, and skimmed 
carefully before pouring. The correct pout- 
ing temperature is 1100-1150 deg. C. (2000- 
2100 deg. F.). 

Modern practice is to pour into vertical 
molds through runner-boxes. Correct speed 
is maintained by flushing molten metal 
quickly into the runner-box and maintaining 
| a feeder head of 3-4 in. throughout the 
pouring operation. A recommended speed 
of rise within the mold when casting an im 
got 12 in. wide by 144 in. thick is 142 to a 
2 im. per sec. 

Final feeding should be done carefully. 
Some metal should be allowed to overflow 
at the end of the pour so as to carry off any 
skim which may pass through the holes in 
Precision Four-High Heavy Duty Mill the tundish. The design of the mold should 
insure chilling the casting as much as pos 
sible. 

For producing 90-10, 97-3 and similar 
alloys, only virgin metals or process scrap Pe 
should be used. The charge should be 
melted as quickly as possible and kept 
covered with stick charcoal. Shortly before 
pouring, the melt should be deoxidized— = 


8. Speed ranges to accommodate all needs 
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Two-High Medium 
Duty Rolling Mill 
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FLA IMI is helping make that extra 


two million tons 





ov 
_ 


PPP MTR TFT AAR A 








VERY day, in many ways, Ramix helps open 

hearth and electric furnace men to “keep ’em 
rolling”. . . to make that extra steel the war 
agencies are calling for. 


That Ramix saves time in new hearth construc- 
tion is well known. It is the usual thing to com- 
plete a Ramix hearth a week to 10 days sooner 
than one of conventional magnesite. This means 
10 to 15 extra heats...2,000 or more extra tons 


of steel, in a 200-ton open hearth. 
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Ramix also is helpful in hearth repair and 
maintenance. Nearly any furnace man can name 
instances where he has made quick, dependable 
repairs with this material. For example, in one 
shop, whenever a furnace is down, a man goes 


' 5S + mH 


over the banks with a prod and picks out pieces 





of metal. The holes are rammed with Ramix. The 
hearth is kept sound and safe and the delay time 


ee = Om 


substantially reduced. 
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Every superintendent will find a dozen or more 


om 


ways in which this chemically-bonded, cold- 
ramming magnesia refractory can be used to 


ma A 


advantage. Basic Field Engineers suggest uses, 


too. Busier now than ever, these service men are 


were 4 


never too busy to lend you a hand when you 
want help or advice on basic hearth refractories. 
We're in this with you to make that extra steel 
for the 1943 goal. 


BASIC FURNACE 





REFRACTORIES 


Installing front wall of an All-Ramix hearth by 
ramming behind form. No skilled labor required. 





-| BASIC REFRACTORIES, INCORPORATED 


: CLEVELAND, OHIO 
TESS AAR PR IRS NORIO 2S LEIBA NAA OOS. NSN ES NCAA ME ETN RET REESCNIS fONNRIRNR 
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usually with a phosphorus-copper alloy. The 
amount of phosphorus added should be 
carefully calculated, allowance being made 
for that contained in the scrap. The ulti- 
mate phosphorus content must be kept below 
0.005 per cent. 

The pouring temperature should be about 
1200 deg. C., (2200 deg. F.), and a pour- 
ing speed up to 214 in. per sec. is recom- 
mended for an ingot of 12 in. by 14 in. 
cross-section. Where vertical mold and 
runner-boxes are used, the latter should be 
made of nickel-chromiam cast-iron. Final 
feeding should be done even more carefully 
than in the other cases.) An ideal design of 
the mold should embody vertical pouring, 


use of runner-boxes or tundishes, quick re- 
moval of the ingot, and accessibility for 
cleaning. The “book” type seems to be the 
best for strip molds. In billet production, 
a gentle taper towards the bottom is the 
most practical. 

The most commonly used material for 
molds is cast-iron, because it is easy to mold 
and machine, is hard, and warps very little. 
However, after a number of casts it has a 
tendency to develop surface cracks, which 
eventually render the molds unfit for use. 
The life and performance of molds can be 
improved by using only the best pure he- 
matite iron, adding a little steel to the iron, 
or using nickel-chromium cast-iron. Ma- 








“FITCH” RECUPERATORS 
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chining the casting face is advantageous, 
particularly when alloy cast-iron is used. 
When molds have been used for any length 
of time, another light machining of casting M 
face will improve the life of the molds and pelt 
the surface of cast ingots. 

Dressings for protecting the face of the 
mold and for producing a flame to exclude . 
all air from the mold during pouring 
should be capable of being applied to a mall 
with a temperature of 100 deg. C. (212 
deg. F.), or slightly more,. without break. 
ing down on drying; should not leave g 
hard deposit difficult to remove and apt 
to build up; should burn quickly when in — 
contact with the molten metal and should 
contain no moisture. 


—Chemical Age, Vol. 49, 
Aug. 7, 1943, pp. 139-14]. 


Tin Smelting in the U. S. A. | 


Condensed from “Mining and Metallurgy" 


Although the United States uses more up 
than any other nation, there is no short 
age for essential war purposes because of 
strict control, the increase in the amount 
of secondary tin available, and the early pur. 
chasing of tin and tin ores for stock-piling, 
Before the war, tin was not smelted here § 
on an important scale, since the Dutch and  @ 
British could produce metal of high purity @ 
much more cheaply. 

With the Dutch smelters in enemy hands 
and no certainty that English smelters v ould 
not be destroyed, plams were made fo~ the 
construction of the Longhorn Smelter. Ne 
gotiations with Bolivia provided an ade: uate 
amount of concentrates. Construction and” 
operation of the smelter were put ir the 
hands of the Billiton Co. because « its 
success in Holland. A site in Texas o | the 
Gulf was selected as providing low ‘uel 


costs and cheap hydrochloric acid. [he 
building was started in Oct. 1941 an. the 
first tin came from the furnace on Ap | 5, 
1942. 


When Singapore and Penang fell into 
enemy hands, the smelter was expand<i so 
that now it can turn out all the tin n« :ded 
in the United States—about 50,000 ‘ong 
tons. As long as we continue to recive 
supplies from present sources we are in a Sh 
safe position. 





wi 

Process 
The Longhorn Smelter is constructed for sta 
handling all grades of tin compounds. For mc 


the pure alluvial ore, a simple two-step re 
duction process in reverberatory furnaces is of 
adequate to yield a high-grade metal at a 
high recovery. Most of the primary ores 
and concentrates from Bolivia, however, A 
contain base metal such as arsenic, anti- 


mony, copper, lead and bismuth and in th 
addition excessive sulphur. The iron com Cx 
tent is often too high for direct smelting 
and in the low grades, the percentage of all 
silica is high. | re 
Most of the ore comes under the classi- ff 
fication in which the silica content is less —F W! 
than 10 per cent. It is calcined in Unax fo 


kilns with or without a reducing agent of 
common salt, the iron and other impurities 
becoming soluble in hot hydrochloric acid. 
The hot calcined ore is cooled to room tem- 
perature in water-cooled cylinders with aif 
excluded to prevent reoxidation. 
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Malleable Irons find use for 





f NOVEMBER, 


Stre 


which Malleable Iron is valued. Research is con- 


h and toughness are the special qualities for 
stantly employed to make these physical properties 
more dependable; and engineers govern their uses 
of Malleable Iron accordingly. 


A recent advance has been the addition of Boron to 
the list of alloying elements. The Molybdenum 
Corporation, being a very large producer of Boron 
alloys, has developed a Ferro-Boron which dissolves 
readily in iron at ordinary casting temperatures, 
without elaborate preparation, and under standard 
foundry procedure. 


MOLY BDENU 


1943 








Inquiries are invited on any use of Molybdenum, 
Tungsten, or Boron, and specifically on the use of 


Ferro-Boron for the improvement of Malleable Irons. 








AMERICAN Production, American Distribution, 
American Control— Completely Integrated. 
Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle. 
Sales Representatives: Edgar L. Fink, Detroit; H. C. 
Donaldson & Co., Los Angeles, San Francisco, Seattle. 


ee ere varies 
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The dust resulting from the fineness of 
the ore is precipitated in Buell cyclones 
and returned to the kilns. The cooled gas 
is treated in a Cottrell installation where 
the remaining dust is precipitated together 
with the fumes. This precipitate runs 
high in antimony and arsenic. The calcined 
material is leached with hot hydrochloric 
acid, in spherical digesters having a rubber 
lining protected by two layers of acid proof 
brick. Steam is supplied through one of 
the hollow trunnions. Slow rotation of the 
Spheres agitates the ore continuously and 
obtains high elimination of impurities. The 
time varies between four and eight hours 
and the capacity of the digesters, depending 
on the specific gravity and iron content of 


—_— —_____- _ ———___—__—__ —_—__—__-+—_— 


the ores, ranges between eight and eleven 
tons per batch. 

Leaching is followed by filtering of the 
chloride solution on Nutsh filters. Washed 
with diluted acid, the residues are of such 
purity that treatment in reverberatory fur- 
naces will yield a metal of at least 99.80 
per cent tin, meeting the S-14 specifications. 


Ores Grouped 


Medium and low-grade ores, containing 
excessive amounts of gangue and iron com- 
pounds, are in two groups. In the first, 
the percentage of base metals is so low 
that direct smelting will yield a hardhead 
from which pure metal may be produced. 
In the other, where metallic impurities are 








for economical, 
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critical materials . 
Defense activities . 


you to take advantage of them. 


and treating materials. 


complete details. 


Chicago . Boston , 
Cleveland . 


Cincinnati 





soda briquettes 


Before we tell you about Soda Briquettes, may we remind you 
that America needs your help every day? It may mean working 
a little harder or longer on the job. . 
. . giving up some spare time to Civilian 
. . being a Blood Donor . . 
Bonds instead of spending for non-essentials. Each day presents 
its opportunities for being a better American. We sincerely urge 


And now—Soda Briquettes. They're proving their effective- 
ness every day in desulphurizing iron, quickly and cheaply. 
Substantial reductions are being recorded depending, of course, 
on the height of original sulphur; the amount of material used 
per ton of iron; the amount of contact produced between iron 


Soda Briquettes are merely added to the ladle at the time of 
casting. If you are not using them and you have high sulphur 
conditions to overcome, phone or write our nearest office for 


PITTSBURGH PLATE GLASS COMPANY 


COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING + PITTSBURGH (19), PA. 


St. Louis 
Philadelphia a 


. avoiding the waste of 


. saving in War 


New York 
Charlotte 


. Pittsburgh 


Minneapolis 
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too high, a roasting and leaching proces 
has to be used first. Generally after this 
treatment the residues yield high-grade cop. 
centrates on jigs and tables in the dressj 

plant. If not, they are re-treated yielding g 
residue ready for smelting. Usually j, 
pays to smelt the tailing of the dressing 
plant to a final slag with a low tin content 
from which common tin can be recovered, 

Smelting of all concentrates and cleap 
residues is done in two steps in reverberg. 
tories fired with natural gas. In the 
the amount of reducing agent is limited, s9 
that metallic tin practically free of iron jg 
obtained. The slag still carries considerable 
tin. In the second, the primary slag is fup 
ther reduced to a low tin content in the 
final slag. A great amount of iron is ge 
duced simultaneously, forming an alloy with 
the tin, called hardhead. Containing over 
80 per cent tin, this hardhead is treated 
simultaneously with the ore in the first op. 
eration, the iron acting as a reducing agent, 

The metal produced by the primary smelt. 
ing is tapped in floats and transported ip 
poling kettles in which it is refined by 
steam. After stirring and skimming, it is 
ready for casting. Some of the tin volati- 
lizes and is carried with the exhaust gases 
to the Cottrell installation. There it is 
precipitated and returned to the reverbera- 
tory furnaces. 

High prices and scarcity warranted the 
construction of a dust precipitation plant 
from which recovery will be better than 99 
per cent. Losses appear in slags containing 
about 1 per cent tin, Treatment of the 
waste solution, to recover the tin con erted 
into tin chloride, is contemplated. 


—Charles B. Henderson. Mining & Met.!lurgy, 
Vol. 24, April 1943, pp. 16-200, 


Supercharged Blast Furnac: 


Condensed from 
“Archiv Eisenhiittenwesen”’ 

In previous experiments, R. Durre had 
observed that when coke was burnec with 
pure oxygen there was a consic-rable 
amount of carbon dioxide in the products 
of combustion. The explanation « ‘Tered 
was that the quantity of gas forme! was 
too small to raise the temperature of the 
surrounding zone to a point sufficiently 
high for reduction of the primary <arbon 
dioxide to carbon monoxide to take place. 

The present authors describe a further 
investigation of this subject using a small 
shaft furnace 20 cm. (.66 ft.) in diam. 
with two tuyeres, a coke with 1.1 per 
cent of ash, and blast in which the pro- 
portion of oxygen was 21, 42, 66 and 100 
per cent in different tests. Contrary to the 
previous observations, it was noted that in- 
creasing the proportion of oxygen in the 
blast promoted the reduction of carbon di- 
oxide to carbon monoxide. The rate of 
this reaction depends greatly on the tem- 
perature, other conditions being equal. 

The reaction rate in the first stage (that 
of carbon dioxide formation) is slowéf 
with air only than with oxygen-enriched 
blast. A high initial temperature has @ 
greater effect on the reduction of the cat 
bon dioxide than a steep temperature drop. 

The experiments indicate that it would 
be possible to operate a low-shaft furnace 
with an air blast the gases from which 
would consist of nitrogen and carbon dé 

(Continued on page 1119) 
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Re-paved Electrocast Bottom 
= & 
Saves Major Repair! 








egg 








Seas iegy ago we published the case history of a 
““ working-end in which an old and badly worn clay 
bottom had been re-paved with Corhart* Electrocast, and 
how the Corhart sidewalls had thereby been saved for at 


least another campaign 


Above we show a photo of that paved working-end 
bottom after one fire of appoximately 24% months. Note 
that the paving is “just as good as new’’—and that after 
a few minor changes in sidewalls, the furnace is ready 
for another run! Practically no wear on the Corhart pav- 
ing 1s apparent, and it is believed that the construction 


has and should contribute to improved glass quality. 


Thus the Corhart Electrocast re-paving has now again saved 


a major repair—the original Corhart working-end sicdeorecalls 


NOVEMBER, 1943 


THIS is a reprint of a Corhart advertisement in glass-industry maga- 


zines. But perhaps it will give you an idea as to how Corhart Electrocast might 
serve YOU. For further facts about Electrocast, turn to “Corhart,” in either the 
Chemical Engineering Catalog, or the Metal Industries Catalog. 


~ 


have now served for four fires approximating 7'/ years—and 
the operator has saved the time, the materials and the 
PRODUCTION that would otherwise have been lost by 
destroying and replacing the old working-end bottom and 


sidewalls. 


The economies represented by this type of installation 
are so obvious that every glass manufacturer should 
be interested when he knows the facts. These facts we 
would be glad to discuss further with you. ... Corhart 
Refractories Co., Incorporated, 16th and Lee Streets, 


Louisville, Kentucky. 


*Not a product, but a registered trade-mark. 


ENDURANCE 


CORFART 
ELECTROCAST 


REFRACTORIES 





1117 

















FOR THE ALUMINUM INDUSTRY 


“oy” FMRLUUN HEARTHS 


produce cleaner metal 


ORDINARY FIRE BRICK AFTER SERVICE 


Depth of metamorphosed area is clearly shown by 
the color change. Observe how the original structure 
has been altered by penetration of aluminum and 
thermit reaction with iron oxide and silica brick. 


TAYLOR ZIRCON AFTER SERVICE—~> 


Section thru TAYLOR ZIRCON BRICK removed from 
14,750,000 lbs. 


hearth of aluminum re-melt furnace. 
melted on this hearth. No penetration. 





: 4 PY - 


MANUFACTURERS OF REFRACTORIES 
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increase production 






ZIRCON 70! 
AIR-SETTING 
CEMENT 


ES PEI 

We think that these illustrations prove conclusively that, 
if the Refractory Industry ever developed a product which 
is unequalled, even uniquely fitted for one particular job, 
TAYLOR ZIRCON is certainly that product, when used 
for hearth construction in reverberatory type furnace for 
melting Aluminum. 


Properties of TAYLOR ZIRCON REFRACTORIES and other 
pertinent data are given in Bulletin No, 200. Write for 
your copy today: 
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BRICKSEAL 





] aint or spray brick- 
work with BRICKSEAL. 
—tLight fire. Furnace is 
ready for immediate 





production. 
Hi of furnace vitrifies Brickseal 
De nently into all pores, cracks 


anc joints, forming a highly-glazed, 


n ithic coating, impervious to 
a alkalis, corrosive gases, flame 
ab:ssion and air infiltration. 


Brickseal will not crack or peel off 
duc to sudden temperature changes, 
because it remains semi-plastic until 
the furnace cools. Brickseal pro- 
longs the life of new or old refrac- 
tories for a fraction of the cost of 


relining, 


Write for Brickseal sample or rep- 
resentative, today. 


BRICKSEAL 


REFRACTORY CO. 


29 CLINTON ST 1@}31@) 
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cheap fuel of low physical strength would 
be able to support the reduced weight of 
the burden. 

There seems to be no practical way of 
obtaining complete combustion of all the 
carbon, so that a mixture of carbon monox- 
ide and carbon dioxide must be counted 


oxide only. Full-scale tests would be neces- | 
sary to test the smelting efficiency of such | 














a furnace; an advantage would be that.a | 


CLEAN STEEL 





on. An increased proportion of the for- 
mer means a higher fuel consumption in 


higher calorific value. 

If a burden requiring 750 kg. (1660 
Ibs.) of coke to produce 1000 kg. (2200 
Ibs.) of iron in an ordinary blast furnace 
were used in a low-shaft furnace, the car- 
bon required to produce 100 per cent of 
carbon monoxide in the flue gas would be 
about 1500 kg. (3320 Ibs.) per ton of 
iron, and this would need 1200 cu. m. of 
oxygen, to which the ore would contribute 
about 300 cu. m. The blast would there- 
fore have to supply about 900 cu. m. (317,- 









000 cu. ft.) of oxygen per 1000 kg. (2200 


| lbs.) of iron, and this would increase the | 


| cost of the iron by about 10 R.M. (about 


| $3.80, last official figure) per 1000 kg. 
| (2200 Ibs.). 
| —R. Durrer, P. Lwowycz & B. Marincek. | 


Arch. Eisenhiittenw., Vol. 16, Mar. 1943, pp. | 
| 329-332; abstracted in Bull. Iron & Steel Inst., | 


No. 92, Aug. 


Permanente Makes Magnesium 
Condensed from “Rock Products’ 


1943, pp. 104A-105SA. 


Production of magnesium from magne- | 


of the Permanente Corp. in California is 


| being watched with interest as a source of | 


site by the Hansgirg process in the plant 
j 


| cheap magnesium. The basic idea of the 
process is to reduce magnesium oxide with 
| carbon at a high temperature, dilute and 


cool the reaction products with a cold inert | 


gas, and thus recover metallic magnesium. 


mixture minimizes the reaction between the 


troduced directly into the gas stream from 
the furnace. 
hydrogen were used per volume of magne- 
sium vapor. 

The metallic magnesium is precipitated 
as dust containing some magnesium oxide 
and some carbon from the furnace. It is 
briquetted with oil, distilled at 750 to 950 
| deg. C. (1380 to 1740 deg. F.) in vacuo 
and the metal, condensed and collected as 
powder, is then melted and cast into ingots. 
The residue from the still (MgO + C) 
is returned. The mixture of hydrogen and 
carbon monoxide from the condensers is 
treated with steam in the presence of a cata- 
lyst to convert CO to COs, 
| scrubbed out, and the hydrogen is returned 

This is substantially the process used at 
Radenthein, Austria. 
was aS pure as was consistent with reason- 
able cost. The hydrogen must be low in 
carbon monoxide and free from carbon di- 
oxide and water vapor. A large amount of 
hydrogen is required but once the process 








which is 





the furnace, but the flue gas would have a | 








The reversible reaction (MgO + C = | 
Mg + CO) is forced to the right by the | 
| high temperature (2000 deg. C., 3630 deg. | 
| F.) of a three-phase electric arc furnace. | 
| Sudden chilling and dilution of the Mg-CO | 


two and gives a high yield of metal. The | 
original process employed cold hydrogen in- | 


Approximately 50 volumes of | 





The magnesite used | 





is started only enough is needed to make 


For 





and 
INCREASED 
PRODUCTION 


© Lunke-Rite—an extremely ef- 


fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in” center section of 
ingot, which has been found to 
prevent internal cracks and lami- 
nations. This fact is especially 
important for large forging in- 
gots.—Also used for fitting ladle 
stopper into nozzle;—as cover on 
steel in ladle where duplexing or 
reladling is practiced;—as cover 
on hot metal being transported a 
distance from blast furnaces;— 
etc.—LUNKE-RITE is available 
in grades to suit various needs. 
Information upon request. 


Rite-Melt Cleanser— con- 
taining no aluminum—placed on 
bottom of ladle or into stream or 
on bottom of mold. 


Rite-Sulphur Reducer—put in 
ladle. 


Rite-Moldcote— for steel in- 


got molds—can be easily sprayed 
and is economical to use. 


‘CONRAD WOLFF 


Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N. }. 
P. O. Box 448 . . . Newark, N. J. 


Additional Products: 


Rite-Tonerde 

Finest levigated alumina 
Green-Rouge Polish 

Levigated Chromic oxide 
Mild Polish 

Levigated tin oxide 
Sharp Polish 

Levigated cerium oxide 
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WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


$1,036,830.50 


equals 


ONFIDENCE 


ROTOBLAST ROTOBLAST 
BARREL TABLE 


iy , + EI ey 


ROTOBLAST AIRBLAST 
CABINET ROOM 


concerns—since January 1942—have invested a total 
of $1,036,830.50 in Pangborn blast cleaning and dust 
control equipment. As the engineering staffs in 





4 


these organizations are second to none in thoroughness 
of investigation—and all items were purchased in com- 
petitive markets—the 7,673 square feet of Airblast ROOM 
area and the 31 ROTOBLAST units involved emphasize 
the CONFIDENCE these buyers have in Pangborn leader- 


x | “COME TO PANGBORN” ¥ 











| 63, Mar. 





up the mechanical losses. The electric 
furnaces used at Radenthein were 800-kilo. 
volt-ampere capacity, three-phase arc fur. 
naces. 

At Permanente the first unit is a 9,000. 
kilovolt-ampere furnace. The ultimate cq. 
pacity planned is 15,000 tons of magnesium 
per year. Condensation of the evolved 
magnesium vapor is to be effected by the 
use of large volumes of natural gas instead 
of hydrogen. After removal of magnesium 
and dust, the gas will be passed to the 
Permanente cement mill kilns for use as 
fuel. Past difficulties have been those to be 
expected from handling hydrogen and highly 
flammable magnesium in vapor and powder 
forms and are no more insurmountable 
than those in other electric furnace indus. 
tries. 

Data on the operation of the process at 
Radenthein give a power consumption of 
approximately 22,000 kilowatt-hours per ton 
of metal, a recovery of about 80 per cent 
of the magnesium fed as ore in the form 
of ingots of high purity, and a consumption 
of hydrogen of about 4 cu. ft. per lb. of 
metal produced. On this basis the cost 
should be low. 

The present development is a joint ven- 
ture of the Permanente Corp. and the Todd- 
California Shipbuilding Corp. The former 
is understood to control the Hansgirg proc- 
ess in this country. The latter is reported 
to be the responsible borrower of the major 
share of the funds required. About one- 
third of the R.F.C. financing of $9,250,000 
was advanced for building the first unit 
and the balance was to be made available 
only after successful demonstration of the 
process in the unit. 


—Rock Products, V 46, 
Aug. 1943, pp. 110, 117. 


Back Pull in Steel Wire Drawii 


Condensed from “Stahl u. Eisen’’ 


The authors report the results of ‘ests 
in the drawing of patented steel wire 
(carbon 0.58 per cent) and a low carbon 
steel in which the back-pull technique was 
applied. The apparatus used ‘enabled the 
forward pull, the back pull and the stress 
on the die to be measured. 

The data obtained were in agreement 
with the calculated results. In all the 
tests there was a large increase in the for- 
ward pull as the stress on the die was 
decreased and a smaller decrease in the 
work of drawing required to recover com- 
pletely the work done in*the backward pull. 


| The decrease in the die stress is consider- 


able, and is at a maximum with the small- 
est reduction in diameter. 

On the other hand, the rate of increase 
of forward pull is greater with increas- 
ing back pull at small reductions than at 
large reductions in diameter. The temper- 
ature at the surface of the wire as it leaves 
the die decreases with increasing back 
pull; there is also a slight decrease in the 
wire diameter with increasing back pull. 
The decrease in the load on the die caused 
by applying back pull results in increased 
die life and permits higher drawing speeds 
to be used. 


—W. Lueg & A. Pomp. Stahl u. Eisen, Vol. 
5s, 1943, pp. 229-236; abstracted im 
Steel Inst., No. 92, A 
1943, pp. 115A-116 
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For the production of alkalates, blending 
agents and catalysts, required in manufactur- 
ing 100 Octane Gasoline, Pennsalt corrosion- 
resistant cements are used for the brick lining 
for concrete acid sumps (2-5% hot sulphuric 
acid)... repairs to hot acid plants producing 
charging stock . . . construction of tar drop-out 
pots... foundations and sewer system bond- 
ing material for muriatic acid generators pro- 
ducing HCl for use with isobutane... con- 
struction of carbon coolers and equipment for 
handling HF... sealing sulphuric acid drain 
lines and floors subjected to sulphuric acid in 
various concentrations...maintenance of appa- 
ratus to manufacture tetraethy] lead . . . appa- 
ratus for producing péentane-amylene fraction 
to produce aviation gasoline bleeding stock . . . 
with glass cloth to construct lining for alumi- 
num chloride catalyst regenerators in presence 
of anhydrous hydrogen chloride, and gasoline 
vapors at a maximum of 350 degrees F. In addi- 
tion, these cements are employed in the bond- 


SPECIAL CHEMICALS DIVISION 
PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. MA, 1000 Widener Bidg., Philadelphia 7, Pa. 


! would like to have a free copy of your new booklet No. 6 on 


Penchlor Acid-Proof Cement. 


NAME 


TITLE 








COMPANY 


ADDRESS 


NOVEMBER, 








1943 


MAN 





ing apparatus used in the manufacture of 
anhydrous hydrogen fluoride, a catalyst used 
in this production, and in the construction of 
tanks producing HF acid. 


Penchlor* Acid-Proof Cement is the sodium 
silicate cement for severe acid conditions. It is 
time-saving, quick-setting, and self-hardening. 
Asplit* and Causplit* are resin cements... 
Asplit for conditions always acid—Causplit for 
alternate acid and alkaline conditions. All are 
exceptionally strong, abrasion-resistant and 


durable. 


For specific information about the uses of 
Pennsalt corrosion-resistant cements in your 
own plant, consult Penn Salt’s service repre- 
sentative—he is an experienced technical man 
...- Return the coupon for a free copy of our 
new booklet. 


Penchlor Acid-Proof Cement can be supplied 
without restriction. Asplit and Causplit 
are available only for essential service. 


U. 5. Pat. Off, 


*Trade-marks Reg 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
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Hot Tears in Steel Castings 
Condensed from “Foundry Trade Journal” 


Hot tears are defects in the form of 
cracks, having an irregular and jagged ap- 
pearance with the fracture face oxidized 
and showing a heat effect. Purchasers such 
as the U. S. Navy Dept. have radiographic 
standards for steel castings, illustrating ex- 
amples of hot tears. Their presence is 
cause for rejection of parts subject to fa- 
tigue or impact stresses. Over 50 per cént 
of all steel foundries in the U. S. use either 
gamma-ray or X-ray radiography for the 
study of casting technique and for inspec- 
tion. Magnetic testing is also used. It 
has been established that the hot tearing 
takes place at a temperature not greatly 
below the solidifying temperature of steel. 

There are two types of hot’ tears—ex- 
ternal and internal. In the former, the 
cracking begins at surface irregularities, 
sharp corners, etc. which serve as points 
of stress concentration. The latter are found 
near the centre of the section or where 
there is a pronounced hot spot or where 
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solidification takes place last. 
more dangerous because hidden. 
Hot tears are caused by stresses due to the 
design of the casting, the manner of casting 
and the construction of the mold. As steel 
cools it contracts, but hindered contraction, 
due to the resistance of the mold or the 
shape and form of the casting, increases the 
stress acting on the casting. In a design 
such as that of two bars joined by flanges, 
the temperature gradient: produced within 
the casting sets up stresses greater than tne 
elastic limit of the material. The stresses 
mount as the temperature falls and at the 
point at which the stress is greater than the 
properties of the steel, hot tearing occurs. 


They are 


Causes of Tearing 


Internal hot tears are caused by the same 
conditions as external ones, and by solidifi- 
cation contraction, which, because of insuf- 
ficient feed metal may cause hot tears in a 
section instead of the usual shrinkage cavi- 


ties. They do not come to the surface be. 
cause the skin of the casting is at a lower 


temperature. This tearing probably takes 
place at a higher temperature than external 
tearing, possibly during solidification of the 
casting. Mold resistance may play a part, 
but the action of temperature gradients in 
the formation of stresses is more important, 
Tears formed by solidification contraction 
are sometimes called “internal shrinkage.” 

Data show that in the region of 2,300 to 
2,400 deg. F. the ultimate stress necessary to 
cause failure in 1 in. bars averaged, for cast 
carbon steel, from 1,700 lbs. per sq. in. at 
2,370 deg. F. to 2,500 Ib. per sq. in. at 2,. 
280 deg. F. As the temperature drops there 
is a practically uniform increase in the ulti- 
mate strength. As the carbon content in. 
creases, the strength differential diminishes 
rapidly, and the ductility decreases for any 
particular temperature. 

For the carbon contents normally pro. 
duced in commercial practice ductility is 
low until about 2,350 deg. F. is reached, 
Since there is little or no ductility in normal 
content carbon steels until that point is 
reached, it appears that only a small amount 
of deformation may be responsible for hot 
tearing and that ductility may be more im.- 
portant in the matter than strength. If so, 
temperatures can be fixed below which hot 
tear formation probably will not occur 


Contraction Stresses 


It is quite possible that with the di‘fer- 
ential cooling of a casting, and becaus« of 
hindered contraction due to mold resista ice, 
stresses will concentrate at a hot spot in the 
casting causing a tear. The hot spot -nay 
have a temperature approaching 2,500 eg. 
F. while other parts will be at tempera: res 
of 2,250 to 2,300 deg. Stresses of 25 to 
500 Ibs. could then arise through hind red 
contraction, which if concentrated on the ot 
spot are sufficient to cause tearing. 

It can be demonstrated that sands _nd 
cores can provide, at elevated temperaty ‘¢s, 
sufficient hindered contraction to cause t -rs. 
While the sand at the mold-metal inter ice 
is at a temperature of about 2,500 deg F. 
with a strength of perhaps 20 Ib. per sq. in., 
the sand only % in. away would be at 
about 2,000 to 2,200 deg. with a poss ble 
strength of 1,000 lb. per sq. in. Sanc of 
such high strengths tends to prevent normal 
contraction of the casting. For steel cast- 
ings the maximum hot strength at 2,500 
deg. F. for sands should not be over 25 /bs. 
per sq. in. 

High and low carbon steels should not 
be compared as to susceptibility to hot 
tearing. Which steel to use will depend 
on the mold conditions and the casting de- 
sign. It is suggested, however, that low- 
carbon steels be used first, if excessive hot 
tearing is encountered, because they have 
1.4 times the tensile strength and 8 times 
the ductility values of high-carbon steel 
at 2,300 deg. F. 

In discussing the basic vs. the acid proc- 
es$, it has been shown that as the sulphur 
content increases, the strength and ductility 
of cast steel at high temperatures falls off 
extensively. By the use of the basic prac 
tice it is possible to keep the sulphur con- 
tent low, preferably below 0.025 per cent 
from the standpoint of hot tear susceptibil- 
ity. 
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, Ye.. the Spectrogram above might very mathematical evaluation of the spectro 
. we | be Greek to you. But it is a highly lines, our metallurgists are able to accu- 
| in’ spensable and invaluable part of the rately determine the composition of each 
| sy;.cm of controls used by Michigan heat while it is still in the furnace. The 
: Sn -lting technicians in developing non- speed of this method enables them to con- 

fe: ous alloys to precision specifications. trol the composition of the molten metal 

The spectro lines identify the various to meet exacting specifications before 


elements contained in the alloy. By rapid __ the casting of the ingots. 
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Inclusion Types 


Certain inclusion types present in cast 
steel are conducive to the formation of hot 
tears. Silicate and eutectic types are prone 
to hot tearing because atmospheric oxida- 
tion produces eutectic inclusions at the sur. 
face of the casting, which lowers the resist. 
ance of the steel. The galaxy type of steel 
is less sensitive. 

Alumina and peritectic types are more re- 
sistant at the oxidized surface due to the 
formation of separated oxide particles rather 
than continuous inter-granular films. Steels 
of the peritectic type (deoxidized with cal- 
cium) seem to have the same degree of re- 
sistance to hot-tearing found in the strongly 
deoxidized steels not treated with calcium. 

The pouring temperatures is only an in- 
direct factor in hot tearing formation. Large 
uniform section castings should be poured 
on the cold side so that hot spots are not 
formed by unduly Keating the mold in cer. 
tain places. If the casting is properly de- 
singed to allow for controlled directional 
solidification, every attempt should be made 
to establish large temperature gradients 
within the mold and casting. One of 
best ways to do this is to use high temp 
ture steel. 

Like carbon steels, the ability of al 
steels to resist hot tears depends upon tl 
strength and ductility at temperatures 1 
the solidification temperature. For exam 
nickel-chromium cast steels are very 
ceptible as they are lower in strength 2 
ductility than plain carbon steel and the 
tear temperature range is longer. 

The best method of preventing hot tea: 
to keep hindered contraction stresses to | 
values by using relieving blocks or fria 
material in the backing sand or low stren 
sand for the cores. Castings should be 
designed that they will not be closed str 
active systems wherein temperature gt 
ents may be responsible for large stre 
Every section should be well fed. The 
should be of low inclusion content and 
proper inclusion type. Proper chills sh 
be applied to prevent hot spot format 
Ribs or cracking strips should be used 
assist in preventing stress concentration 
the pouring temperature should be cons 
ent with the design. 

—Charles W. Briggs, Foundry Trade 


Vol. 70, Aug. 5, 1943, pp. 277- 
Aug. 12, Vol. 70, pp. 303 


Casting a New Tin-Free Gear Alloy 


Condensed from “Foundry Trade Journc 


yy 


This report was submitted to the 40th 
annual conference of the Institute of British 
Foundrymen. Up to 1940 the equilibrium 
diagram of the Cu-Sb system showed that 
Cu is capable of holding approximately 
9 per cent Sb in alpha solid solution at 
temperatures below 650° C. (1200° F.). 
In the light of more recent research con- 
ducted in Japan by Shibata it has been sug- 
gested that the solubility of Sb in the 
alpha phase decreases gradually from 10.4 
per cent at 645° C. (1190° F.) to 7.6 
per cent at 488° C. (910° F.), to 6.2 
per cent at 400° C. (750° F.) and to 4.7 
per cent at room temperature. All these 
experiments were conducted on specimens 
practically free from oxide. 

In 1941 the Japanese gave attention to 
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3 MAXIMUMS ” thecleos Mules 


1 MINIMUM 
FOR HEAT TREATING AND 
ANNEALING FURNACES 


Because combustion gases must not touch 
metals being heat treated or annealed, the at- 
mosphere must be closely controlled. This 
limits the use of muffles to only those which 
have low permeability to gases. 


La) a. 


Electro manufactures three widely known 
types which more than measure up to rigid 
standards. Their selection depends on the 
temperatures and conditions encountered. 

Non-Gro silicon carbide muffles are speci- 
fied for temperatures up to 1800° F. They 
provide adequate protection against oxidation in 
this critical range. 


5 


Kellogg AA silicon carbide muffles are specified 
for temperatures above 1800° F. 


Kellundite fused alumina muffles are recom- 





mended when corrosive slag or scale are present. 
(Often a slab of Kellundite is used in a muffle to 
serve as a false floor as a protection against such slag 
conditions). 


The economy of Electro’s muffles for all types of 
annealing and heat treating furnaces — oil, gas and 
electric, is created by high thermal conductivity, high 
resistance to thermal shock (do not crack easily) and 
uniform heat distribution. 





Furnaces constructed by Surface Combustion Corp. equipped with Electro’s refractories 
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the Cu-Sb-Ni system. Apart from the 
above the only other work which appears 
to have been done on Cu-Sb alloys is an 
investigation of their resistance to sul- 
PURE COPPER phuric acid published in Russian by Pershke 
and Vasyutovich. In this research the 
chemical stability of antimony bronzes in- 





TIN and SILICON tigated. Soild soleton alloys Cotaing 
ot ae oa 
| BRONZES anes ss sieheeele od oodles ae 


inum and tin bronzes. 








yield containing 7.0 to 8.0 per cent Sb with 
and without Ni, and the results from these 
investigations form the main basis of this 
report. Generally speaking, it was found 
! 

| | SOUND CASTINGS = | #22520 
poured. Above 1000° C. (1830° F.) 
the metal is very fluid. Suitable casting 
temperatures seem to lie between 1000° 

i | ing. 
In connection with the alloy containing 
7.0 to 8.0 per cent Sb, 1.5 to 2.5 per 
cent Ni, balance Cu, some difficulty has 


Practical tests were undertaken on Cu 

that the alloys appear to have good found- 

i C. (1830° F.) and 1200° C. (2190° F.) 
0 R STICS according to the section and type of cast- 





| when you deoxidize and degasify been found in obtaining an average tensile 
© strength of 14.2 tons per sq. in. from sand f 

your molten metal with a castings, but by the use Of chills. con. 

siderably higher values than the quoted 
figures can be obtained with the compos \ 





tion specified and when modified by the ax 


dition of 0.5 to 1.0 per cent Zn. Accor. 
ingly the use of chills or centrifugal castir 
might be suggested as preferable metho: 
for production. Chilling does not effe 
much improvement when there is no } 
present, and in both sand cast and chill 
conditions the properties of the Ni-fr: 
alloy are much inferior to those obtainc 


on the nickel-containing alloy. 


In molten copper and tin- or silicon-bronzes, Lithium 





reacts readily with such harmful impurities as gases 


Bearing Metal Attributes 


(hydrogen), oxides, sulfides, or other non-metallic | 
An interesting point brought to light 








impurities. Owing to its very low specific gravity | the fact that the Cu-Sb-Ni alloy can | 

| hardened appreciably by low-temperatu 

(1/18 of that of copper) these Lithium compounds | heat-treatment. The microscopical exar 

® | ination of sand- and centrifugally-cast Ci: 





Sb-Ni alloy indicated that two phases ar 


rise quickly to the surface. Thanks to its very low 
very prominent. Firstly, a cored structur: 


More complete informa- equivalent weight, less than 0.01% Lithiom is suffi- | is present similar to that in bronze, prob 
tion and directions are ably an alpha solid solution of Cu, § 

A cient in most cases. and Ni. ‘The second main constituent is 
available on request. dispersed blue islands of a beta solid 


solution containing approximately 30-40 


If you use Lithium in the form of Lithium Master per cent Sb, surrounded by the cored alpha 
solid solution. The beta phase is definitely 


When you write us 
please state your case 


so that we can be as —— Alloys, you employ copper or bronze as a carrier for | the hard bearing constituent. There arc 
i therefore all the attributes of a typical 
specific and helpful as the small amount of Lithium needed. Consequently, bearing alloy present, a fairly soft and 
ossible yielding matrix included in which are iso- 
" ° uniform distribution of Lithium in your melt is accom- | /ated particles of a hard bearing compound. 
The etching medium employed was the 

7 plished in a very simple manner. usual ferric chloride solution as used for 


brass and gunmetal. Due to the long freez- 
»| ing range of this alloy, care must be taken 
to ensure rapid solidification in order to 
obtain good bearing properties and sound 


LITHIUM MASTER ALLOYS ARE STILL SUBJECT TO W.P.B. ALLOCATION | <astings. Cu and Ni are mutually sol- 
uble. Each can dissolve about 8 to 9 


_LITHALOYS CORPORATION %2%:222°~ 


444 M at A N Alloys containing less than 30 to 45 

adison venue ew York per cent Sb will form (at high tempera- 
‘ : New York tures) only two phases, alpha and beta. 
Both beta phases undergo transitions at 
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Present your Non-Ferrous 
Melting and layout prob- 
lems to Fisher today. 
Write for complete 
information. 





NOVEMBER, 1943 





“Engineers and Manufacturers of Metal Melting Equipment.” 





In production as in product—formula determines results. 


In foundry practice—formula that results in both quality and quantity of pro- 
duction with maximum conservation of vital man hours, fuel and materials 
begins long before the consideration of temperatures, melting, alloying or casting 
operations. Modern foundry practice formula originates with the choice of 
equipment, plant layout and the coordination of equipment to the individual 
plant and production requirements. 


Each of the bulletins illustrated above — each dealing with a specific branch 
of foundry operation — is a proven equipment formula that has been pioneered 
by Fisher and has been thoroughly proven to meet all of today’s demands. Fisher 
has also pioneered in the principles, practices and plant layout studies that are 
proving indispensable in present-day demand for MORE QUALITY PRODUC- 
TION. | 


Fisher's Non-Ferrous Metal Melting experience offers you (1) the benefit of 
many years of experience in foundry coordination and (2) a wide selection of 
melting furnaces including motorized, hand tilt, stationary and hydraulic types 
incorporating the latest mechanical and design features, with a capacity for 
every purpose. 
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CONSERVE TIN 


by using Tombasil .. . 
an Established Silicon 
Bronze for castings! 


* 

! ' USE AJAX 

“NAVY” TOMBASIL 
wy 


15 STANDARD ALLOYS 
BY AJAX 











Ajax Tombasil 
Ajax Plastic Bronze 


Phosphor Bronse A copper-silicon-zinc alloy of the useful and versatile ‘‘Tombasil’’ family 
Red Brass Ingots has been developed expressly for the war trend in nonferrous castings. 
j Ajax Manganese Bronze 

t Ajax High-Zensile Manganese Its use releases relatively large quantities of tin used in bronze alloys 


ronze 
| Ajax Golden Glow Yellow B formerly required for such castings. 
Ajax Nickel-Copper 50-50% 


Ajax Manganese Copper According to exhaustive laboratory and field reports, this new alloy, known 
Ajax Aluminum ag Ajax ‘‘Navy’’ Tombasil, possesses physical properties far in excess of 
_ “ai eet either Govt. “G” Bronze (88-10-2 and 88-8-4), Spec. 46M6G; or “M”’ 
Ajax Nickel A Metal, Spec. 46B8G; ag well as the Cu. Si Alloy known as Spec. 46528. 

i Ajax Phosphor Tin Your inquiries will receive prompt attention. 


hy By) A J A METAL COMPANY 


ESTABLISHED 1880 PHILADELPHIA 





ASSOCIATE po p pth ds Bong Nara al = es Furnaces for Melting 
, Ajax-Northrup Induction Furn for Melting, Heati 
COMPANIES: AJAX ELECTRIC COMPANY, INC., Electric Salt Bath Purnncce On i mua 


AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 
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MOORE RAPID FURNACES 





| ‘ Built for pouring larger tonnages of quality alloy steels. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 


PITTSBURGH, PENNSYLVANIA 
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lower temperatures. An alloy containing 
74 per cent Sb and 2 per-cent Ni would, 
on equilibrium, be entirely alpha, but with 
normal rates of cooling should consist of 
heavily cored alpha with a cestain amount 
of beta, which may be partially changed to 
epsilon during subsequent cooling. The 
liquidus of the alloy is approximately 1020° 
C. (1870° F.), the solidus approximately 
650° C. (1200° F.). The report concludes 
with an appendix giving suggested meth- 
ods for analyzing this type of alloys. Re. 
port is illustrated with the equilibrium 
diagrams and micrographs. 


—Foundry Trade J., Vol. 70, July 1, 1943, 
pp. 177-181, 193; July 8, pp. 191-195, 203: 
July 15, pp. 213-218. 


Preventing Oxidation in 
Magnesium Melting 


Condensed from “Light Metals’ 


According to Pilling and Bedworth the 
protective character of an oxide is a function 
of the relative density of the oxide and the 
metal taking part in the reaction as ex- 
pressed in terms of specific volume. If the 
“protection coefficient” is under 1, the oxide 
is not protective. 

In the case of magnesium, Delavault co 
firmed this theory, on the basis of the fo! 
lowing equations, even when films oth 
than oxide were considered: 


Protect: 

Coe fficie 
Mg -+- O = MgO 0.71 
Mg + CO, = MgO + CO 0.71 
3 Mg + N: = Mg;N: 0.79 
2 Mg + CO: = 2 MgO+C 0.90 
3 Mg + SO. = MgS ++ 2 MgO 0.92 
Mg -++ CO = MgO + C 1.08 
Mg + S = MgsS 1.26 
3 Mg + 2 BF; — 3 MgF:+ 2B 1.32 
Mg -+- 2 HF = MgF. + H: 1.3 


3 MgO -+ 2 BF; = B,O, + 3 MgFs 3.1 


Much foundry experience can be explain 
by means of these equations. 

Elemental sulphur is added to mold 
sand and used as a dusting powder, whi 
SO, is used to displace air from molds pr 
to pouring. Although burning magnesiu 
continues to burn in SOs, the gas certain 
does prevent excessive oxidation of t! 
molten metal at high degrees of superhea 
Therefore, in accordance with the equations 
a great excess of sulphur protects molten 
magnesium. When sulphur is thrown « 
molten magnesium, the burning does not 
commence until long after the fused sulphur 
has formed SO2. This agrees with the equa- 
tions which show that SO, gives a lower 
coefficient than sulphur. In other words, 
excessive oxidation will be prevented as long 
as elemental sulphur is present. 

Nitrogen gives about the same coefficient 
as oxygen, which explains the failure of ex- 
periments to substitute nitrogen for sulphur 
in the magnesium foundry. COs; should be 
somewhat more efficient and is. 

‘Delavault’s work confirms the wisdom of 
the choice of sulphur + boric acid and 
ammonium bifluoride for inhibitors in mold- 
ing sands. In England finely divided sul- 
phur is used to prevent the oxidation of 
the metal during the passage from the pour- 
ing pot to the mold; in the U.S., a mixture 
of sulphur plus boric acid plus ammonium 
borofluoride has been found to be much 
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Wherever service conditions are severe, “Shamva 


Mullite brings substantial operating advantages— 


GREATER PRODUCTION PER FUR- 

NACE: “Shamva” Mullite remains service- 
ble many hundreds of hours longer, be- 
use of its great resistance to spalling. 


EATER PRODUCTION PER OPERA- 
YR: Hundreds of man-hours formerly re- 
iired for repair and rebuilding are now 
plied to productive operations. 





The long life of our burner blocks has made “Shamva”’ 
Mullite a buy-word for high-temperature applications. 








We 


THE MULLITE REFRACTORIES CO., SHELTON, 
Pioneers in Mullite Super-refractories 
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better than sulphur especially over 800 deg. 
C. (1470 deg. F.). This practical experience 
is confirmed by the high protective coefh- 
cients of the fluorides. 


—Light Metals, Vol. 6, Sept. 1943, pp. 418-420; 
based in part on a thesis by R. Delavault. 


Making High Test Iron 


Condensed from 
“Canadian Metals & Met. Industries’ 


The use of a cupola as the means of 
melting prohibits the charging of more than 
70 per cent of steel in the mix. When 


running a high test heat, the height of the 
coke bed is increased by approximately 20 
per cent. High test iron must be poured 





You reduce dirt, fumes, and labor to a 
minimum with a Detroit Electric Furnace 


Because there are no products of com- 
bustion and since melting takes place 
in a closed chamber, the Detroit Rock- 
e ing Electric Furnace reduces occupa- 
tional hazards such as dirt and fumes 
to a minimum. And because of its auto- 
matic operating features, a maximum, 
uniform rate of production is assured 
with less man-hours and easier work. 
By providing extra, quickly inter- 
changeable shells, you can melt all 


kinds of metals—ferrous or non-ferrous. 


Summed up, a Detroit Rocking Electric 
Furnace in your iron or brass foundry 


provides, 1) greater safety. 2) less lab- 
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ELECTRIC FURNACE DIVISION ¢e KUHLMAN 


D ‘ i 
e % r we ‘a ELECTRIC COMPANY e BAY CITY, MICH. 


hot. Charges are made up of steel, No. 
1 pig, and scrap, charged in that order, 
and when more than one charge is being 
melted, the amount of coke between the 
charges is increased. Ferrosilicon and ferro- 
manganese briquets are charged and SMZ 
alloy and scrap copper are used as 
graphitizers at the spout. 

If the casting has very thin sections 
calling for machining, nickel is a better 
graphitizing agent than copper. Further 
spout additions are chromium for excep- 
tional hardness and molybdenum for tough- 
ness. Molding practice must follow steel 
shop practice and molds should be dry. 
If any disturbance takes place in a mold, 
due to wet facing sand or steam, high 
test iron will not recover itself. 





or, 3) faster melting, 4) lower metal 
losses, 5) higher quality castings and 
6) less machine shop serap. Write to- 
day for complete facts. 











Larger castings are either bedded in the 
floor and dried with charcoal, or rammed 
up in boxes and dried in the oven. 
Wherever possible, smaller patterns are 
split and matched in core boxes. After 
drying, these pairs of matched cores were 
pasted up ready for casting. 

Gating and risering play an important 
part in this type of practice. In general 
jobbing work, side risers cut in the shape 
of “W" and as large as the job will per- 
mit, make the best type of riser for high 
test practice. The header from these risers 
should never be less than 4” in diameter, 
Where possible, down-gates are placed 
about 8” or 9” from one of these side 
risers and in-gates are cut, not into the 
castings, but into the riser. If the in. 
gate is cut into the castings, one is likely 
to find a small shrink hole when the gate 
is knocked off. When the top risers must 
be used they are made as large as possible 
and a feeding rod is never used on the high 
test casting. 

Special care must be taken to see that 
the facing sand and blacking are as nearly 
perfect as it is possible to get them. 
Wherever possible, the cores are made of 
black sand, but if an oil-sand core is 
needed it is made with a mixture of sharp 
sand, oil and a large percentage of a good 
grade of fire clay. All cores are blackened 
twice with a good grade of carbon blacking. 
The mold must be bone dry. 

High test iron is doing a very good jow 
in the field of gear blanks. Cemented ca:- 
bide cutters of various shapes are we! ded 
or brazed into pieces of high test :ron 
which serve the purpose as well as the 
steel stock previously used. 


—W. J. Brill. Can. Metals & Met. | :-4s., 
Vol. 6, Aug. 1943, pp. 26. 


Portable Aluminum Furnace 


Condensed from “Industrial Heat: 


A 1000-Ib. capacity portable me’ ing 
furnace and ladle combination at Ger. :ral 
Electric's Schenectady Works permi!: a 
direct pour from furnace to mold, ob: iat- 
ing the need for superheating the alum- 
inum alloy charge, and for preheating trans- 
fer ladles. The furnace-ladle is oil-f:ed, 
trunnion-mounted in a wheeled frame, with 
eye plates for lifting the entire assembly 
by a crane. 

The oil burner is removable, and fits 
against the furnace wall at a tangent so 
that the flame is spiralled downward into 
the charge. Oil is fed through a flexible 
metal hose, and air through a rubber hose. 

The best pouring temperature for the 
l/,-in.-thick casting is from 1290 to 1310 
deg. F. This would ordinarily require 
heating the charge to as much as 1475 deg, 
F. but with the furnace-ladle it is neces- 
sary to go to only 1380 deg. F. No cold 
shuts were experienced on any of the 
castings. The firebrick lining has been 


replaced only twice in handling more than 


2500 charges. 

About one-third of the castings were 
made with a 5 per cent Si alloy. An alloy 
of 4 per cent Cu, 214 Si, balance alum- 
inum was later used. 

The combination weighs about 3 tons, 


charged. 


—Industrial Heating, Vol. 10, 
August 1943, pp. 1144-1146. 
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Cooling Rates of Arc Welds 


Condensed from an 


American Welding 


Actual cooling rates in the heat-affected 
zone adjacent to arc welds have been 
measured at points close to the fusion line. 
Simultaneous measurements of arc power, 
voltage, current, and travel speed have 
also been made to permit the reproduc- 
tion of these cooling curves. Cooling rate 
data have been obtained in ship steel, 
ASTM A131-39, for the welding of the 
last pass of butt welds in 4%, %, YW, 
Yea, ¥%, Ye, 1, and 14% inches, and for 
plate temperatures of 37, 72, 210 and 400 
deg. F. 
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Society Paper 


Mathematical solutions for cooling rates 
have been modified by experimental 
measurements, to permit a wide extension 
of the data. These data are tabulated 
for nine different plate temperatures be- 
tween 37 amd 400 deg. F. Cooling rate 
data are tabulated for temperature levels 
between 700 and 1300 deg. F. at 100 
degree intervals. The data for 1 in. 
and 14 in. plate are sufficiently close to 
permit interpolation for intermediate thick- 
nesses. For this thickness range the plates 
are cooling practically as plates of infinite 





thickness so that very little difference js 
noted. 

For plate thicknesses greater than 1% 
in., the similarity in cooling curves js 
even more complete, and the data for 14 
in. plate may be used. The work com. 
pleted for the War Metallurgy Committee 
of the National Research Council — Na. 
tional Academy of Sciences included data 
for 1%, 1, and 1% in. plate. It was 
noted at that time that further work 
was necessary in order to provide inter. 
polation for plate thicknesses between 14 
and 1 in. This was due to the fact that 
a wide difference in cooling curves ex. 
ists in this thickness range, owing to the 
transition from thin plate to thick plate 
behavior. 

Funds provided by the Welding Re. 
search Council of Engineering Foundation 
permitted the continuation of the orig. 
inal work, including the thicknesses 14, 
¥g, Ya, % and % in. In the original 
work, a great many actual welds were 
made using single vee butt welds for % 
in. plate, double vee welds for 1 in, 
and 114 in. plates. For 60 deg. bevel 
welds planned in the earlier work by the 
committee do not permit the attainment 
of good fusion at the root of the weld 
without a great deal of chipping. 

It was found experimentally that a plate 
could be grooved approximately 3/32 in, 
deep and of the appropriate width for 
the plate preparation planned, and that 
a single pass could be deposited in this 
groove to simulate the last pass of butt 
welds. By this technique a great re- 
duction in the time required to cover the 
large number of different energy inputs 
and plate temperatures and plate thick- 
messes was made, permitting a great in- 
crease in the original data by the in ro- 
duction of the plate thicknesses men- 
tioned above. 


Weld Cooling Rates 


Although cooling rates have heen de- 
termined for welding conditions in <hip 
steel, ASTM A131-39, it has been found 
that these rates will be reproduced in 
SAE 1035, NAX 9115 and NE 8620, 
From this it appears that such differences 
in thermal properties as do exist between 
these steels have only a minor effect 
on the cooling curves. 

It has been found that from the stand- 
point of determining cooling rate, it is 
convenient to group arc travel speed, arc 
voltage and arc current in amperes into 
a single factor, energy input per unit 
length of weld in joules per inch. In 
view of the facts just mentioned, the 
only factors which may be considered as 
affecting weld cooling rates in a wide 
variety of plain carbon and low alloy 
steels are energy input in joules per inch, 
plate thickness, plate temperature and joint 
geometry. 

. The size of electrode used with 4 
given energy input has an effect on weld 
cooling rates, the larger electrode pro- 
ducing lower cooling rates. First pass 
cooling rates in butt welds have been found 
to be considerably lower than top pass 
cooling rates. This points to the need 
for further study of the first pass crack- 
ing problem. The general experience that 
cracking may be troublesome in deposit 
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, Processes for Gas Manufacture, Purifica- 
| Pictured above is a reaction chamber and heater. It il- a Senenet egy Dynyeees 
: z : : Consult Girdler for your problems concern- 
| lustrates one of the important steps in making hydrogen heliiisieieen Sulfide, Carbon Moncutde, 
, from coke and steam. This method produces hydrogen Carbon Dioxide, Natural Gas, Refinery 
| most economically where low cost coke is obtainable. Geses, Hydrogen, Nitrogen. 
: . 
3 Other hydrogen production processes are available. A 
Girdler engineered plant will employ the process to meet 
: your purity requirements, utilize the cheapest raw mate- 


rial, produce the quantity desired and fit your budget. 


The GIRDLER CORPORATION 


Gas Processes Division 4 Louisville, Kentucky 





% Buy another War Bond this week! 
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Hoffman filtration of the 
coolant eliminated the diffi- 
culty. Centralized coolant 
control offers many other ad- 
vantages— saves oil and abra- 
sive wheels, eliminates much 
traffic through the aisles, 
releases large maintenance 
crews for other work. Ends 
muck-raking at the machines; 
frees machine operators for 
greater production. 


WERE 


PERFECT GEARS 
BREAKING? 





The manufacturer rechecked his 
inspection. The gears were 
perfect as to dimensions and 
heat treating, yet they wear 
breaking. Finally, minute surface 
scratches were found, caused by 
bits of loose abrasive recirculated 
in the coolant on the gear 
grinders. 


HOFFMAN COOLANT 


FILTRATION KEEPS EM TURNING 


REMOVES ABRASIVES 
ELIMINATES SCRATCHES 
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REJECTS 


REDUCES 
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ing the first pass must be due to other 
factors than cooling rate in the zone ad- 
jacent to the weld. 

In ¥Y2 in. plate, much higher cooling 
rates are found near the surface of the 
plate at the edge of the weld than are 
found beneath the weld, particularly for 
low energy inputs. This behavior is due 
to the fact that a \% in. plate in com- 
parison with thicker plates, cools more 
nearly as a thin plate heated uniformly 
throughout its thickness, than do the 
heavier plates which cool more nearly as 
infinite solids. 

A method of applying cooling curve 
data to the problem of predicting weld- 
ing conditions for different steel is sug- 
gested. This method is based on funda- 
mental metallurgical principles and simple 
tests. The use of this method gives a 
clear insight into the factors which gov- 
ern the behavior of a steel when sub- 
jected to the thermal cycle incident to a 
welding operation. 

A discussion of the use of S-curves in 
the prediction of proper welding condi- 
tions is included in the report. A study 
of the tempering effects at low tem- 
peratures which result from welding with 
a plate preheat temperature at 400 deg 
F. is also presented. 

The possibility of avoidance of mar- 
tensitic cracking in the welding of har 
enable steels has been considered, a 
data are presented to enable the use of 
special technique involving the appli: 
tion of the tempering effect of succec 
ing passes following each other at su‘- 
ficiently close intervals. Mathemati 
equations have been developed to perm't 
the determination of the amount of tire 
available between successive passes und:r 
a variety of welding conditions. Data .f 
this kind should make possible a more ¢«- 
tensive use of arc welding for alloy ste« 


—W. F. Hess, L. L. Merrill, E, F. Nip 
Jr. & A. P. Bunk. Paper, Am. Weld 
Soc., October 1943 mecti 


Briquetting Light Metal Turnings 
Condensed from “The Iron Age” 


A method of mechanical ingoting has 
cently been devised and a quantity of 
gots made in a pilot plant. Ingots can be 
used for melting the same as cast ingots; 
they can also be used for deoxidation and 
alloying. Complete evaporation of water 
and oil, and precise temperature control 
during the ingoting process, eliminate oxi- 
dation and contamination. Ingots are also 
suitable for extrusion and forging. 

If borings, turnings, chips, etc., are 
segregated, large uniform lots of ingots can 
be turned out. Exposure of large surfaces 
to the action of heating gas and air is det- 
rimental to quality. Influence of oxides 
and gas and loss of alloying elements 
change the original quality of most of the 
scrap. 

It is found that only by hot compress- 
ing with temperature below melting point, 
combined with preliminary deoiling and 
drying, could the surfaces be complete- 
ly reduced to a minimum. (Patent nos. 
2,299,043; 2,302,980; British 540,105; 
Canadian 477,027). 

Oily and wet turnings, etc. are dis- 
charged into a pit. The bushy part is 
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Here is a powdered metal press especially Baldwin Southwark Division, The Baldwin 





constructed by Southwark for the purpose of | Locomotive Works, Philadelphia, Pa.; Pacific 
insuring the U. D. (uniform density) of a Coast Representative, The Pelton Water Wheel 
compressed object. This is accomplished by Co., San Francisco, Calif. 

compelling the upper and lower rams — each 


of 3000 tons capacity—to oppose one another 
and allow the powdered metal to be com- 





pressed from both the upper and lower dies. 
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THE BALOWIN 





Just another example of Special Machinery de- 





signed and constructed by Southwark engineers. eallve* N 
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1,008" 


at several before 
you buy but be 
sure you get 

these features: 





Check List: 


Easily operated insulated top 
cover 


Double flange pot 
Double flange supporting ring 
Double flange top ring 


Model P71—16” dia., 18” d : a 
: 58 pas Extra pot thickness at liquid 
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level 
For use with Element — one continuous 
helix extra heavy rod 
Lead Positive element support in 
recessed refractory wall 
Salt Lining 1234 inches 


Cyanide Two point heat control 


Time clock starting 
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Built in 8 Standard 


Sizes 
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American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U.S. A. 


Industrial Furnaces For All Purposes 
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screened out by a vibrating screen and 
crushed. Material is conveyed to a rotary 
dryer, where the drying time is about 10 
min. Next it passes through a magnetic 
separator, then through two other dryers, 

From there turnings pass to a hopper, 
connected to a press and condensed to about 
50 to 60 per cent density. The filled 
die is placed in a pusher type furnace and 
heated to 500-850 deg. F. The heated 
metal is then pressed to an ingot of prac- 
tically 100 per cent density. 


—Max Stern, Iron Age, Vol. 152, 
Aug. 12, 1943, pp. 90-92. 


Nitriding Tools in Liquid Salt Baths 


Condensed from “Steel” 


The objectionable feature of earlier salt 
bath mixtures, the formation of carbides, 
was at a definite ratio with the deprecia- 
tion of the cyanide. It was definitely 
proven that any formation of carbon pro- 
duced a soft skin. 

As an example, a modern salt bath for 
nitriding has a melting point of 920 deg. 
F. with an operating range of 1000 to 1200 
deg. F. It is a cyanide-base bath, to which 
other materials are added to control the 
rate of cyanide decomposition, and rate of 
nitride absorption, and to inhibit abso 
tion of carbon or carbides. 

Addition of fresh salts to replace dr 
out losses will usually maintain bath 
ficiency. If there is little drag-out lo 
the bath can be bailed out periodically 
5 to 10 per cent and replacement mad 
with fresh salts, 

The usual temperature is either at, or 
slightly below, final tempering tempera- 
ture, generally 1025 to 1050 deg. F. 
Fragile tools are treated at 950 to 1090 
deg. F. Time of treatment varies f: 
10 to 90 min. 

Tools subject to shock, as those \ 
on ferrous materials, are treated for sho: 
periods, whereas longer treatment is 
advantage for those intended for non 
rous metals and plastics. 

Usual depth of nitride penetration 
from 0.001 to 0.002 in. for treatments : 
30 to 90 min., and below 0.001 in. f 
treatments of 10 to 20 min. A superficia 
case can be measured only by a scrat 
test or Vickers hardness reading. 

At 1050 deg. F., 30 min. immersion, a 
penetration of 0.0013 in. averaged 937 
Brinell; at 60 min., penetration of 0.0017 
in. averaged 1026 Brinell; at 90 min., 
penetration of 0.0019 in. averaged 1065 
Brinell. These readings were determined 
by the Vickers instrument and transposed 
to Brinell. 

Nitriding does not increase the size of 
the tool, when tempering has been com- 
pletely effected. Tests have determined that 
variations in size between proper temper- 
ing and nitriding in the liquid salt fall 


oOo — «- 


1 = 


—e hw 


) 


“within 0.0001 in. Any greater variation 


would not be due to nitriding, but is 
caused by undue transformation of austen- 
ite to martensite, which is induced by 
improper heat treatment and draw prior 
to nitriding. 

Ideal condition for high-speed steel, 
after hardening, is the austenitic state in 
which most of the tungsten and chromium 
carbides are absorbed in solid solution. 
This austenitic state is then drawn at 1050 
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is this ¥ecision-bore 
transparent metering tube! 






















A metal tube or an orifice plate flow meter may soon 
read inaccurately because of (1) corrosion and (2) dirt. 
It, then, becomes the unsuspected reason for faulty an- 
nealing or carburizing results. These two enemies of 
accurate gas flow measurement, dirt and corrosion, can- 
not affect the Fischer & Porter “Flow Guide.” Its 
precision-bore metering tube is as accurate as a rifle 


barrel when first made, and it remains that way for 


































' ever. 
. Why? Well, first the tapered metering tube is made 
os of heavy-walled, boro-silicate glass, processed by our 
2 exclusive low temperature “Glo-Tech” method. The 
y finished tube is highly resistant to corrosion from all 
1 
gases and chemicals. Its true roundness and precision 
taper never change. 
Second, the metering tube is transparent, so that 
dirt can be seen the very minute it starts collecting. 
j In a few seconds you can remove the bottom extension 
f of the “Flow Guide” and clean the meter thoroughly. 
il . , ‘ . :; 
The Furnace Flow Guide with The meter is then as accurate as the day it was in- - A 
] built in dashpot for handling f t 4 
pulsating gas or liquid flows. stalled. if a 
a . : 
* If you wish to operate your inert gas generators and a 
‘ furnaces with flow meters that you can believe, try ve 
; the Furnace Flow Guide. Its high accuracy is fully ; 4 
d protected against dirt and corrosion. For the complete, 
P ’ interesting details, write for bulletin 30-C—sent with- 
: the taper, ‘being checked “with. stool 
: ROTAMETERS out any obligation. balls standardized by the U. S. 
t . Bureau of Standards, 
< You will be able to see our latest developments at BOOTH 
It , 304-306—CHEM. SHOW, NEW YORK—DEC. 6 to 11. 
n , . 
$ 
ir : ” 
, ‘ 6611 COUNTY LINE ROAD, HATBORO, PA. 
a 
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A view tooking down the bore of the 
. metering tube of the Furnace Flow 
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YOUR OWN 


CUTTING TOOLS 


CRUCIBLE 


PREPARATION of TOOL SHANA 


@ MAKING THE 
| CRUC/BLE 
Lo 


METHOD 


AGILE 


SILVER SERIES 
WELDING 
ELECTRODES 


are specially designed for 
the building-up of high- 
grade cutting edgés of 
all kinds. The illustra- 
tions at right show, in 
sequence, the proper 
method of forming a 
cutting tool edge. This 
Crucible-Arc method 
gives a weld deposit of 
dense hard metal that is 
easy to make and abso- 
lutely free of porosity. 


WELDING © 
OPERATION @& 


We have just compiled 
a data sheet (11” x 25”) 
suitable for catalog en- 
closure or wall chart 
giving complete Silver 
Series information. It’s 
yours for the asking! 
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to 1150 deg. F. so that it slightly ap 7 
proaches martensitic. 

Tools must be heat treated before | 
nitriding, with no carburized or decay. | 
burized layers. Of the two, a slightly de ~ 
carburized layer is preferable. 

Salt bath nitriding has increased too] © 
life, in many cases, by 200 to 300 per 
cent. The cost is very low. 


—G. W. Esau, Steel, Vol. 113, 
July 12, 1943, pp. 104, 106. 


Precision Forging Pinion Gears 
Condensed from “Tool Engineer’ 


A new Timken-Detroit process for coin- 
ing differential pinions is recognized as a 
revolutionary development in gear making, 
Claims are made that more than 1,500,000 
Ibs. of high grade steel is saved, in addi- 
tion to thousands of man- and machine- 
hours. This differential pinion is of a 
coarser pitch and of different tooth form 
than the ordinary differential pinion with 
involute tooth form. 

Using a Maxipress weighing about 300,- 
000 Ibs. and of about 2000-ton capacity, 
the coining process was tried on the pinion 
rather than on the side gear because: (1) 
There were double the number of pinions 
required, and volume was essential; (2) 
the pinions usually failed in service and 
forging increased the strength of pinions; 
and (3) dies were cheaper. 

After months of experimentation, pe:fect 
pinions were produced, but only 10 tu 50 
pieces could be produced before the die 
would either burst or start to wash a! the 
point facing the flank of the tooth. To 
remedy this, a depression was left in the 
back face of each tooth and of suffi ient 
area to absorb the metal displaced. ‘his 
proved to be the solution. Heating ha ! to 
be uniform. 

Specifications applying to No. 1 or s:..all- 
er of two high traction pinions call 7 
teeth, and 12 teeth in mate; pitch is °.27, 
and high traction pressure angle 25 jeg. 

After a 3-step forging process the pi ion 
is trimmed to remove flash, following » 1ich 
it is made in coining dies. One of the 
secrets of getting so many pinions :rom 
each set of dies is found in the die ‘cin- 
forcement. It resists any tendency of the 
dies to spread or break. 

As to the type and cost of equipment 
in use, the Maxipress No. 6 costs about 
$83,000. However, the work could be done 
on a No. 4 Maxipress, costing $41,000. Ca 
pacity on a No. 1 or smaller pinion is 320 
per hr., and on the No. 2, 250 per hr. A 
controlled heating furnace costing $6,000 
and a No. 12 Erie trimming press costing 
$3,500 are the only other items. 

Forging and coining operations consist 
of: (1) shear stock to length; (2) upset, 
break down and finish forge; (3) cold trim; 
(4) pickle; (5) shot blast; and (6) semi- 
and finish-coin. Following finish coining- 
the pinion is inspected and checked by Go- 
No-Go gages Each 100th pinion is checked. 

Advantages claimed are: (1) Accurate 
reproduction of the theoretical form of 
tooth desired; (2) exact duplication of 
form; and (3) increased strength due to 
greater metal density and no cutting across 


flow line of steel. 
—R. J. Goldie, Tool Engineer, 
Vol. 12, June 1943, pp. 67-71. 
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ORLD WAR II has served to accelerate the development 

and application of industrial furnace engineering. Man- 
agement has, for some time, been conscious of the advantages 
of modern hardening, drawing, annealing and normalizing 
furnaces. It remained for the current war to emphasize the 
importance of modern forging furnace heating practice. 


Non-uniform heating, as well as overheating, is responsible 
for a large part of forging problems. The advent of extremely 
close inspection of airplane engine forgings, plus a marked 
increase in the use of alloy steels, has ser \.d to focus attention 
on this matter. 


Prior to the War, the pusher furnace was the accepted pro- 
duction type of equipment for heating billets. A number of 
forge shops employed the open slot or end heating type of 
forging furnace where production was small or where the size 
or shape of the billet would not permit processing in the 

usher furnace. In the slot furnace, there is no control of 
Lalani time. Fuel consumption exceeds that secured in the 
production type furnaces by as much as 100%. Overheated or 
burned steel is a common problem. Working conditions are very 
bad. Furnace maintenance is excessive. 


In the pusher furnace where the billets rest on skid rails or 
refractory hearth, heat is only applied to the top and end 
areas of the billets. In the more modern design, the billets 
are exposed to underfiring during the preheating period. This 
usually involves water cooled skid rails with their attendant 
cold spots, scratching and maintenance. In a pusher type 
billet heating furnace the charge is essentially a continuous 
slab with heat applied to the top and edges only. Assuming a 
billet size in which the 
length is equal to one-half 
of the short perimeter, 
there is exposed to heat 
absorption in the pusher 


| 7 ee 


billets. Since heating time _ 

s directly proportional to Bien 

urea exposed, under con- 

litions where temperature and billet size are fixed anything 
hat can be done to increase area exposed to heat will result 
n more uniform heating, shorter heating time, less scale, 
ower furnace temperatures and less furnace maintenance. 
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hearth heat 

treating furnace to forging service. In the rotary hearth fur- 
nace the billets are spaced from each other, resting flat on the 
hearth. This increases the area exposed to heat to 80%. Results 
were so good that we then developed the application of a 
refractory hearth material that permits standing the billets 
on end. In this instance, area exposed to heat increases to 90%. 
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We also applied the burners in such a manner as to provide 
a swirling or rotary motion to the combustion gases. Thus, as 
the billets travel around with the hearth we continuously 
expose all areas except one end or one side to heat. Since there 
is no fixed spot on which the billets are loaded, the hearth 
—— is also given time to recuperate and absorb furnace 
reat. 


The inherent operating and mechanical problems involved 
in the application of the rotary heat treating furnace to high 
temperature applications were solved by designing a furnace 
structure in which the hearth has a greater diameter than the 


furnace chamber. The outer portion 

of the hearth rotates beneath the 

side wall and not inside it. The 

hearth expands without affecting the 

horizontal clearance between the 

hearth and the side wall. This 

eliminates the vertical clearance be- 

tween the hearth and the wall which in operation serves to 
accumulate slag, scale and debris in general and finally results 
in freezing or binding the hearth to the side wall. 


A flat suspended arch as developed for the large pusher 
furnaces and boiler applications was used in place of the dome 
or doughnut types of arch, This con- 
struction eliminates all refractory 
troubles due to expansion or pinch- 
ing. The flat suspended arch also per- 
mits the installation of the furnaces 
adjacent to the extremely large forg- 
ing hammers in use today. There 
being no concentrated load and no 
cumulation of stresses in the flat suspended arch, vibration 
and shock have no ill effects on it. 

A solid pancake hearth is employed im place of the annular 
hearth. This eliminates the clearance between the hearth and 
the inner furnace wall and 
the sealing means required 12a | FZ Luo a 
to close this opening. The EA : | 
pancake hearth permits the 
use of a radial thrust bear- 
ing to anchor the hearth in 
a fixed position at a cen- 
tral point and have all expansion and movement take place 
from this center bearing. Locating a hollow brick column 
at the center of the solid hearth so that its top opening 
coincides with the exhaust stack in the furnace roof provides 
a splash wall to direct the swirling combustion gases and also 
a means of pulling these gases down to furnace hearth level 
and exhausting them from the furnace chamber at this point. 
This assists in keeping combustion gases and heat at the 
bottom of the furnace. The application of chrome ore mono- 
lithic hearth materials in place of refractory brick assists 
materially in maintaining a flat hearth area that resists 
abrasion and wear. 

We have successfully applied 170 of these furnaces for heat- 
ing billets for forging, pressing and upsetting. Furnaces are 
available in a full range of capacities varying from a few 
hundred pounds per hour up to 10 and 12 tons per hour. 
Billet sizes heated vary from 1” to 10” square and billet 
weights vary from a few pounds up to 400 lbs. each. Some 
billets are pre-formed at the mill. Other billets for some of the 
more complex airplane engine forgings are heated three times— 
in the form of a solid billet, a pancake, and a rough forging. 

The rotary hearth furuace, as applied in the forging industry, 
supplies a continuous flow of billets heated more uniformly to 
the best forging temperature under automatic control of time 
and temperature. Heating times have been reduced as much 
as 40%. Fuel consumption as compared to batch type equip- 
ment has been decreased up to 58%. Forging temperatures 
need not exceed 2300°F. Scaling is decreased materially. 
Burned and underheated 
steel is eliminated. One Lh enedp 
plant reports the forg- ae ul Tt thy ek — 
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ing of over 30,000 pieces 

without a rejection. Labor 

' conditions are vastly improved. 

Furnace maintenance, because of lower operating tempera- 
tures and design, is a minor cost consideration, 
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Scientifically 
Controlled 
Alloy Analyses 





STAINLESS STEEL 
CASTINGS 


Unusual skill is required for the pro- 
p= Sn of corrosion resistant cast- 
ings of correct analyses to combat the 
attack of salt, caustic, acids, heat and 
abrasion. Many Atlas foundrymen have 
been specializing in alloy steel castings 
for over twenty years and are able to 
determine the proper analyses for. any 
desired specification. Our engineering 
facilities are available to minimize your 
problems. Much can be gained by con- 
sulting with us when your product is in 
the layout stage for it is then that our 
assistance can be of full value. 


Bulletin available on request. 


jin 
i} ih 


STAINLESS STEEL CASTINGS 





Division Atlas Foundry Co. 





520 LYONS AVENUE IRVINGTON, N. J 


1140 








A session on tubing at the October meet- 
ing of the American Welding Society was 
featured by papers on electric-resistance 
welded tubing and on oxyacetylene-welded 
tubing. The three abstracted here contain 
a wealth of information on the processes 
used, finishing operations, results obtained, 
test methods, etc. 


Oxyacetylene Machine-Welded Tubing 


Automotive torque tubing for propelling 
the weapons of war must combine lightness 
and strength and must be able to rotate 
at high speeds while carrying heavy loads. 
On this account the production of welded 
tubing has now assumed an importance be- 
yond anything it knew in time of peace, 
states G. C. Gridley in his paper on ma- 
chine-welded tubing. 

Tubing is far lighter and stronger for 
its weight than solid bar because the core 
metal of the bar contributes far less strength 
per Ib. than does the outer metal. Also, 
welded tubing in this use has one decided 
|advantage over seamless. It can easily be 
‘manufactured without measurable variation 
‘in wall thickness. This is important be- 
|cause variations in wall thickness are like- 
ily to cause whipping at high speeds and 
buckling under heavy loads. 

In the mill operated by the Mechanics 
Universal Joint Division of the Borg- 
| Warner Corp. in Rockford, Ill., tubing is 
|welded at high speeds under an oxyacety- 
lene flame. Coiled strip is used, the strip 
ends being butt-welded together to form 
a continuous strip. The progress of the 
strip through the mill is uninterrupted be. 
cause of a compensator system of pulleys 
which continues feeding strip into the mill 
‘from a 240 ft. slack loop -during the in- 
terval in which normal feed is uninter- 
rupted for butt-welding. 

The strip, relatively free from camber 
and snake, passes first through straightening 
rolls which, mounted under spring ten- 
sion, remove the effects of coiling. The 
strip ends are squared by a shear and then 
held in position for butt-welding by pneu- 
\matic clamps. 

Passing through the compensator system, 
the strip next encounters ten pairs of 
breakdown and forming rolls which gradu- 
ally depress the center of the strip and 
‘roll the edges upward until the transition 
from flat to round is almost completed. 
Only a narrow seam is left open at the top 
of the tube in order to insure a_high- 
quality weld. 

The welding is accomplished by a two- 
torch, 81-orifice, graduated-heat unit de- 
signed to utilize to the best effect 
the divers heating characteristics of differ- 











ag oxyacetylene mixtures. This is done’ 


by using a high percentage of oxygen in 
the first flames of the preheating section 
and progressively less oxygen in the suc- 
ceeding flames until, in the welding section, 
the flames become neutral and non-oxidiz- 
ing. 

Gradual cooling is effected by water 
quenches which play first on the areas ad- 
jacent to the seam and then on the seam 
itself. After straightening, sizing, and re- 
ducing of o.d. from 0.025 to 0.015 in., 





Steel Tubing Welded by Various Methods 


A Composite of A. W. S. Papers 





the tubing is cut into measured lengths by 
a rotary cutoff. 

Through multifarious straightening, bal- 
ancing, chamfering, and testing machines 
the special lengths of tubing pass to press. 
ing-in and welding machines which attach 
stub ends, yokes, and sleeves to the tube 
ends. Elaborate balance and torque test- 
ing machines insure the highest quality in 
the finished product. Tubing which does 
not return to its original shape after the 
rigorous torque test is scrapped. 

Any out-of-balance in satisfactory tubing 
is corrected with a lead spray. The fin. 
ished parts turned out in this mill go into 
a large number of fighting tanks, trucks, 
planes, etc. As yet there has been no word 
of failure in the longitudinal weld area of 
any one of them. 


Weided Tubing for Construction Work 


Recent developments in the manufacture 
of fusion weld tubing by the gas process 
have resulted in wide application for pipe 
and light wall tube in many construction 
fields, according to A. C. Weber. In addi- 
tion to welded structural frames, such as 
small span trusses, stair rails, portable 
building frames, etc., many unique applica- 
tions of tubing have been possible through 
the economy and increased strength effect- 
ed through the use of oxyacetylene welded 
seams. 

The fusion weld method of pipe maau- 
facture involving the heating of flat sk-lp 
to 2600 deg. F. prior to forming «nd 
welding in the drawing bell is considered 
first. In this process the heated skelp e- 
livering from the tube furnace is carried 
through a series of oxyacetylene burners 
which bring the skelp edges to a fusion 
heat immediately before drawing into <ir- 
cular shape and welding. Extremely high 
strength pipe results from this method 
of production where the skelp is actually 
preheated for welding within the regular 
pipe furnace. 

The second method of tube production 
known as “gas weld” is that of cold form- 
ing strip to circular section in a series of 
cold forming rolls and then complete 
fusion welding beneath a gas welding head 
which localizes all heating to the seam. 

In addition to the numerous war-time 
uses of welded tubing in bomb burster 
tube, incendiary bombs, ships’ railing, 
and a multitude of other items of the arms 
industry, considerable gas welded pipe has 
been employed in unusual construction 
work. Expansion sleeves for concrete pave- 
ment construction in airport streets and 
highways, and a special fabrication for 
building scaffolds now so frequently em- 
ployed on building, cleaning and repair 
jobs are two such uses. 

By far the outstanding application of 
welded tubing in construction work has 
been its use in the artificial cooling systems 
for large concrete masses such as Boulder, 
Grand Coulee, and Shasta Dams. In these 
structures the rate of construction speed 
and tremendous mass of concrete require 
that some method of artificial cooling be 
employed to carry off the heat developed 
during the hydration of the cement. Con- 
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« | MEET THE CHAMPION “BUILDER-UPPER” 
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‘a When it comes to rebuilding worn parts, Har- See your P&H representative for pro- 
et cote is the real champion electrode that getsin cedures. Also ask about P&H electrodes 
od there—puts on a hard surface that’s tough and for any other welding requirements. 
. long-lasting. An important time and money- 

ie saver, too! When worn parts would take weeks 

= to replace—Harcote does the job quickly—at a 

n- fraction of the new part cost—gives you a part 

_ that will outwear the original. Also ask for Information on 
of : P&H A.C. and D.C. Welders 
2s  Harcote is ideal for welding on carbon steel, low ; 

ns § alloy and high manganese surfaces. 16 emp a Reams AMI 

ef, West National Avenue, Milwaukee, Wisconsin 

se 

ed A New Star Has Been Added to 

‘. P&H’s Army-Navy “E”’ 

ed 

" Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 
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CONTINUOUS 
ee), itetel. 
FURNACES 


A TYPICAL example of R-S thorough- 
ness in adapting a type of furnace to a 
particular heat-treating job is the continu- 
ous convection, gas-fired furnace illustrated 
above. Frankly, we are not permitted to 
divulge full details. Suffice it to say that the 
production results substantiate our claims of 
exceptionally uniform and close temperature 
control (400 to 1300°F.), general over-all 
efficiency, automatic operation and mini- 
mum labor to load and unload. Parts are 
loaded on the wire mesh belt which moves 


at a constant, set speed, variable at will. 


From the viewpoints of delivery, efficiency 
in operation and reliability, the R-S Furnace 
record is truly outstanding. It justifies the use 


, 


of the expression “Furnaces of Distinction.’ 


FURNACE DIVISION 


R-S Products Corporation 


4522 Germantown Ave., Philadelphia 44, Penna. 


FORGING « PLATE AND ANGLE HEATING - CAR HEARTH 
METAL MELTING +« CONVECTION - ROTARY HEARTH 
ANNEALING - CONTINUOUS CONVEYOR e SALT BATH 
























crete temperatures as high as 140 deg. F, 
which would prove detrimental in the de. 
velopment of cracks and irregular distriby. 
tion of stress through the structure, can be 
reduced rapidly through the circulation 
of cooling water through the concrete mags 
during the construction period. 

On both Boulder and Grand Coulee 
Dams, sufficient heat had been taken from 
the setting concrete masses during construc. 
tion to furnish light and power to the sur. 
rounding small towns for a period of over 
a year. Had the scheme of artificial cool. 
ing not been employed on these projects, 
in some cases more than 200 years would 
have been required for the natural cooling 
of the concrete mass. Thousands of miles 
of 1 in. welded tubing have been employed 
in these concrete dam circulating systems, 
The intricate network of cooling pipe is 
carried throughout the entire dam section 
and following construction serves as addi. 
tional reinforcement when the inside of 
the cooling system is grouted full. 

Because of its structural strength and 
adaptability to unusual job fabrication, 
welded tubing has proved ideal for the 
aforementioned construction purpose. 
Resistance-Welded Tubing 

R. D. Malm discussed the quality con. 
trol and application of electric resistance. 
welded steel tubing. Since the tubing made 
by this process is the product of a con 
tinuous series forming and welding opcra- 
tions, starting with flat rolled steel st:ip, 
the dimensions may be predetermined by 
selecting stock of the desired thickness ..nd 
of the proper width to yield the out: ide 
diameter that is wanted. 

Tubing as it emerges from the welc ng 
mill is commonly referred to as being in 
the “as-welded’’ condition, and in at 
condition it is highly satisfactory for m :ny 
applications. Special sizes and/or spc ‘ial 
physical characteristics can be obtainec’ by 
subsequent operations such as cold ve 
ing, annealing or. normalizing. 

The selection of the raw material ‘nod 
the design and adjustment of forming - Ils 
are important factors in producing a qu: ‘ity 
tube, since the welding operations  .n- 
not be adjusted to compensate for v: ria 
tions in steel quality nor for poorly fori.ed 
welding edges. That is, welding is nly 
one operation in a sequence, and the scope 
of quality control is all-inclusive. 

Some of the processing operations su)se- 
quent to welding constitute severe tests 
of the quality of the weld. For example, 
when a tube is drawn through a die it is 
subjected to combinations of compressive, 
tensile and shearing stresses, and the yield 
point is of course exceeded. In the straight 
ening operation, as the tubing passes 
through each set of straightening rolis the 
weld is subjected to an alternation of stress 
twice during each revolution, with varying 
degrees of shear and torsion added. This 
is an unique situation in the testing of 
welds, wherein a welded product is stressed 
beyond the yield point of the steel con- 
tinuously throughout the full length of the 
weld, and still the tested article remains 
within mechanical tolerances 

Many special tests are used for special 
conditions. Since there are a number of 
characteristics which affect the quality of 
the tube, there is no one test which can be 
applied universally. Therefore, complete 
testing facilities are essential. 
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Write today for Bulletin No. 101-B describing 
the latest Sciaky press type spotwelder for 
aluminum and light alloys. Please use com- 
pany letterhead. 
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WARTIME PRODUCTION PROBLEMS 


Sciaky Announces the Opening of Two 


New Engineering and Service Offices 


It has always been Sciaky Bros. goal to offer the best of 


engineering advice on resistance welding problems and to 


supply the maximum of service to our customers. Strategic 


ally located in the two greatest war producing areas, these 


two new offices will serve to speed up information or service 


on Sciaky resistance welding. 


SScinny SSros. 


4915 W. 67TH ST., CHICAGO 38, ILLINOIS 


CARDINAL SUPPLY CO. 


427-30 Sunderland Blvd. 


Omaha, Nebraska 

Cc & H SUPPLY CO. 
2723 First Avenue South 
Seattle, Washington 

C & H SUPPLY CO. 
1725 East Second St. 
Wichita, Kansas 


REPRESENTATIVES 


INTERNATIONAL MACH’'Y CO. 

73 Roberts St. 

Hamilton, Ontario, Can. 
MARSHALL SUPPLY COMPANY 
109 West First Street 

Tulsa, Oklahoma 

SPECIALTY EQUIP. & MACH’Y CO, 
230 Park Avenue 

New York, N. Y. 

















Tool Life and Efficiency 


Condensed from “Mechanical World” 


Methods and practices for increasing tool 
life and efficiency are given in a leaflet (No. 
9) issued by the Machine Tool Control of 
the British Ministry of Supply. 

It is pointed out that reduction of speeds 
or feeds in hobbing will not compensate for 
a dull tool. Too small a feed frequently 
traps chips and gives the work a “plucked” 
appearance instead of improving finish. Too 
high a speed causes the hob to rub, spoiling 
finish and the hob. 

Milling cutters are frequently too small 
for the job, have too many teeth, or have 
plain teeth when helical teeth would be 
better. The ideal number of teeth for cut- 
ting steel is twice the diameter of the cut- 
ter plus two, while for aluminum or soft 
alloys the number is the diameter plus two. 
Helical flutes give smoothness of operation 
because their cutting edges engage the work 
progressively, and are preferable where wide 
cutters are necessary. The usual angle is 45 
deg., although up to 52 deg. may be used 
for special work. Straddle milling should 
be done with half side mills, with a flute 
angle sufficient to carry the chips away from 
the work. Staggered tooth mills are not 
recommended for this work. 

Careful sharpening is one of the main 
factors in prolonging the life of a broach. 
On hydraulic broaching machines a pulling 
load should be fixed, by calculation or ex- 
perience, and the broach should be reground 
when this load is reached. Great care 


should be taken to ensure that the radius 
at the root of the tooth blends perfectly 
with the new face so that no ridges im- 
pede the flow of chips during broaching. 
The bigger the radius and the better the 
blend the better the chip flow will be. A 
rubber bonded wheel should be used for 
polishing after grinding. Broaches should 
be stored in wooden boxes or racks. 

To obtain best results from cemented car- 
bide tools, speeds from two to six times 
those for high speed steel tools are recom- 
mended, with moderate feeds. Machines 
of ample power for the resulting loads are 
necessary, with substantially designed tool 
posts. Cemented carbides retain cutting 
edges up to 900 deg. C. (1650 deg. F.), 
but because of low heat conductivity local- 
ized heating must be avoided during grind- 
ing. Tool breakage may sometimes be 
avoided by increasing nose radius, introduc- 
ing or increasing lead angle on the cut- 
ting side, and by use of a step shank or 

“bull nose” tool. Grinding wheels should 
run at surface speeds up to 2600 ft. per 
min., with direction of rotation from the 
tip toward the shank. 

For grinding Fellows type gear shaper 
cutters, an expanding pin adaptor should 
be used, with the back face of the cutter 
against a true faceplate. The cutter should 
be traversed at an angle of 5 deg. to the 
grinding wheel, with surface speed of 
6000 to 6500 ft. per min. for the wheel and 





=~ 


about 120 ft. per min. for the cutter. 

of cut should not exceed 0.001 in, 

traverse, and the traverse speed should be 

about 20 ft./min. Grinding is done wet 
Each tooth of a helical cutter has to be 


individually sharpened, and special attach. 
ments have been developed for use on most 


types of cutter grinding machines. 


ing is done dry, with sharp wheels, a 
ipheral speed of 4000 to 4250 ft. per min 
—Mechanical World, Vol. { 
April 2, 1943, pp. 352.3 


Abrasive Cloth Tools 


Condensed from “Products Finishing” 


Abrasive cloths and papers in the form 
of sheets, discs, and belts are well-known 
products. Today, under the pressure of 
greater speed in finishing metal parts, many 
special shapes of abrasive cloths have been 
developed for use on portable and flexible 
shaft machines. 

“Spirabands” are abrasive cloth sanders 
uf cylindrical form which may be mounted 
on a mandrel and used for removing burrs 
or machine marks along edges or from flat 
or concave surfaces. They are available 
in diameters from 4 inch to 6 inches and 
in all grit sizes. 

Discs with radial slots are useful for 
burring the edges of holes. Two such 
discs placed back to back will burr both 
sides of a hole, one side on pushing it 
through and the other side on drawing it 
back. 

“Spiracords” are spirally wound cylin. 
ders 8 inches long and available in diame. 
ters from ¥ inch to ¥% inch. They may 





ore 3 — 
oa 2 ee = eae 
a tae i 





correct type 

or fixture to 
best perform 
the specific 
job. Often a 
saving of sec- 
onds between 
heat and 
quench may 
be vital . . 

such as the 
problem solved 
by this bot- 
tom - dumping 
basket. Lighter, yet stronger carriers speed 
roduction, lower costs ... and if they are 
Rolock built you obtain an unusually ney j 
life of profitable service. WRITE FO 

BULLETIN. 


ROLOCK 


1360 Kings 
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PROCESSING CARRIERS 


DESIGNED SPECIFICALLY 
TO Speed YOUR JOB 


Rolock engineers study your pro- 
cessing operations then design the 
of basket, crate, tray 
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Therwllflake 


INSULATION BRICK 


One of lightest insulation brick available — (about 
one pound each). 


Has lew thermal conductivity, and is most eco- 
nomical for efficient insulation. 


Can be compacted without breaking and cuts easily. 


Especially valuable for back up work behind fire 
brick walls. 


Acts as expansion cushion between furnace walls 


VICK 
Bo and binding structure. 
e 
Write for Information and Prices lie 


(Ia rant 


OMNPL 


Made from Exfoliated Vermiculite ae 
Granules - Brick - Block - Concrete 
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Metal Working 
>hemicals Speed 


Production of 


GUNS 
Mounts and Parts 


AIRCRAFT and 
AUTOMOTIVE 
Body Surfaces 

Engines 
Exhausts 
Other Parts 


MARINE 
Structures and Parts 


STEEL SHELLS 
and PROJECTILES 
All Sizes 


BOMBS 

All Sizes and Types 
and Many Other 

Ordnance Parts 





Mechanized dip treatment of helmets in preparation for paint finish 


Deoxidine, a phosphoric acid type metal cleaner, removes rust and rust 
producers, light oil, oxides and annealing scale, from pits as well as from 
the surface of metal, creating a chemically clean, slightly etched surface—the 
ideal anchorage for enduring paint or lacquer finish. Deoxidine meets 
Army and Navy specifications for cleaning metal prior to painting. 


There are various grades of Deoxidine adapted to the several methods of 
application and to cleaning surfaces with varying amounts of rust and oil. 


The Deoxidine Cleaning process has been standard for more than a 
quarter of a century and is adapted to the cleaning of steel, aluminum, 
aluminum alloys, in fact all metals (except zinc and cadmium). 


If you have specific cleaning problems and will send us detailed infor- 
mation, our Technical Department will gladly send you prompt advice 
and recommendations. Please fill in attached coupon. 


AMERICAN re MICAL PAINT CO. 
AMBLER PENNA. 


Note: West Coast Plants may address inquiries and orders for prompt 
delivery to: Leon Finch, Lid., 728 East 59th St., Los Angeles, Calif. 
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American Chemical Paint Company, Ambler, Pa. 
Please send me general Technical Service Data Sheets on 
["] Deoxidine 
Name 
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be chuckea in a drill press or a portable 
tool and used for polishing the walls of 
small, deep holes. 

“Mushroom” pads and discs are devices 
developed for the rapid polishing of 
drawing dies, but they are useful in other 
applications. The pad is made of medium 
soft rubber molded over a fixture with a 
1% inch shank. The premolded abrasive 
disc fits the pad and is cemented to it. 

“Spirapoints” are cone-shaped abraders 
available in various sizes and tapers. These 
are useful in polishing concave or de- 
pressed areas of varying radius or depth, 
e.g. the flutes on a connecting rod. Abra- 
sive pencils, which are simply small rolls 
of abrasive cloth, are available in various 
lengths and diameters and are useful in 






PROBLEM 


: 


DUST COLLECTING 


ut 


es 


Whether you have a small plant 
with only a few machines, or a 
large plant with hundreds of ma- 
chines, we have dust collecting 
equipment to fit your particular 
requirements—from units with 700 
CFM capacity to operate inde- 
pendently on separate grinders, 
to large central system installa- 
tions of 100,000 CFM capacity. 


You'll find it to your advantage 
to discuss your dust control prob- 
Jems with our engineers. You'll 
conserve your equipment, increase 
your production, and improve 
your labor satisfaction. 


sanding fillets, channels and corners. 

Many polishing and burring jobs which 
are still being done by older, slower 
methods can be done much more rapidly 
and efficiently with “abrasive cloth gadgets” 
of this type. 


—A. J. Sidford, Products Finishing, 
Vol. 7, July 1943, pp. 26-32. 


Shot Blasting to Increase 
Fatigue Resistance 
Condensed from “S.A.E. Journal” 


Fatigue strength of machine parts made 
from ordinary structural materials can be 
increased merely by the extension of proc- 
esses that have been used for a long time, 
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and avoiding processes and practices 
are known to reduce fatigue strength, 
nificance of these processes has 
Clear through the new concepts of fai 
phenomena, namely, fatigue failures 
only from tension stresses, never from 
pressive stress, and any surface, no 
how smoothly finished, is a stress-raiser 

Fatigue strength of the most f 
prepared specimen will be increased if ; 
thin layer of the specimen is Pre-stresse: 
in compression, by peen hammering, 
ing, shot blasting, tumbling, or by 
sure operations. Tests show that the 
pressive stressed surface is effective jp ; 
creasing the fatigue strength whether tp 
plied to highly finished or rough surfacy 
specimens. 

The most plausible explanation of th 
effectiveness of surface compression 
is that when a load is applied the 
stress in the surface layer becomes 
the amount of the compression pre-stn 
and since fatigue starts from tension sf 
the fatigue durability of the weak layer; 
increased. However, the tension stress j, 
the material below the pre-stressed layer 


not reduced but may be actually increased) 


notwithstanding which the fatigue streng 


is increased. It follows, therefore, that th} 


lower layer is stronger than the surf 
layer. 

It seems evident that the improvemey 
in fatigue strength by compressive pp 
Stress is due to the reduction is 


tension 
stress when loaded in the vulnerable gy. 
face layer and that the increased compre 


sive stress im a specimen stressed from zem 


to a maximum in either direction does mim 


harm. 

Further evidence of the extra vulnen 
bility of the surface layer is foun: in th 
behavior of specimens having  : :creasel 
strength in a thin surface layer, as ip 
thinly nitrided specimens. Fatigue failure 


in such specimens also start below the su: 
face and show greater fatigue strength 
than the same material in the unc':d state 
The nitrided specimen is probably superia 
to those using other forms of hard claddin®y 
because, in addition to higher »hysiadf 


properties of the surface layer, this layer i 
in a state of compression, and 
less notch sensitive. 


Often the strength of machine parts ha 


been decreased by too intense peening 
Fatigue strength is increased as the inten 





‘nerefore i 


sity of peening or rolling is increased until 


a maximum improvement is obtained. Wit 
more intense peening or rolling, the fe 


tigue strength rapidly decreases below th 


original strength and the part will k 
damaged due to excessive internal tension 
stresses. 

A practical method for indicating th 
compression in the stressed layer consist 
of a thin strip that is attached to a heay 
base. This strip is rolled or peened with 


the same intensity that is given to t&§ 


machine part, and when removed from ti 
base it will be found to be curved with 3 
the convex surface on the cold work 
side. The curvature is measured by an 0% 


dicator, which can then be interpreted 0] 
terms of the depth of the stressed layt| 


Stress-Producing Treatments 


Nitriding improves fatigue strength be 
it can be overdone as in case of peenitg 
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.»» SINCLAIR CUT- 
TING OILS and 
COOLANTS. They pro- 


mote high precision at top 
cutting speeds... finer finish 
and reduced cost per piece 
machined. Sinclair provides a 
diversified line of specialized 
oilsadapted toevery problem. 






rts has 
eening F 


(Write for ‘The Service Factor’’—pub- 
lished periodically and devoted to the 
solution of lubricating problems.) 








FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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Care must be used in nitriding thin sec- 
tions to gage the depth of the layer in 
proportion to the thickness of the section 
being nitrided. 

Residual stresses due to quenching from 
relatively low temperatures may reach con- 
siderable magnitudes and may be harmful 
or helpful to fatigue durability depending 
upon whether the trapped stresses augment 
or diminish the tensile stresses from the 
applied loads. 

Peening does not prevent corrosion but 
it prevents the ill effect of corrosion in 
promoting fatigue. Similarly nitriding, car- 
burizing and other treatments that produce 
compressively stressed surfaces afford pro- 
tection against the effects of corrosion and 
surface bruises. 


Fatigue strength of bolts and studs 
stressed in tension is dependent upon in- 
itial tension applied by the nut and upon 
elasticity of bolted members. Therefore, 
washers, gaskets, etc., that add to the elas- 
ticity of the bolted assembly are definite 
fatigue hazards. Short studs or bolts are 
more vulnerable to fatigue than long ones. 
Plating screw threads with soft metal to 
avoid corrosion is a definite fatigue hazard. 

Pitting of gear teeth is a form of fatigue 
that is induced by tensile stress from com- 
pression loads on the contacting tooth sur- 
faces. Design factors that are effective in 

_teducing load concentration at the ends of 
the tooth, barrel shaping or equivalent, also 
reduce the contact compressive stress. The 
relative curvature, and therefore the con- 





For 24-Hour Service on 








Cast them with J-M Firecrete 


FOR SERVICE WITHIN 24 HOURS, 
you can cast furnace doors and 
linings, baffle tile, burner rings, 
pipe linings and special shapes 
when you need them—right in 
your own plant. Mix with water 
on the job. Firecrete provides neg- 
ligible drying and firing shrinkage. 
Unusually resistant to spalling... 
assures long, efficient service with 
minimum maintenance. 
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FIRECRETE IS FURNISHED IN 
THREE TYPES. Standard Fire- | 
crete, for temperatures up to 
2400° F.;H. T. (High Temperature) 
Firecrete, for temperatures up to 
2800° F.;and L. W. (Light Weight) 
Firecrete, for temperatures up to 
2200° F. For details on these three | 
materials, write for brochure 
RC-13A. Johns-Manville, 22 East 
40th Street, New York 16, N. Y. 























tact compressive scress, can be varied fy 
choice of pressure angle. 

In high speed gears pitting may ocoum 
when gears are transmitting no load, aff 
though this form of transmission trouh 
is rare. High speed gears should be lubg 
cated by jets of low viscosity oil directed 
at the teeth as they are coming out 
mesh, not on the incoming side. This 
wash away heat of friction while it 
still on surfaces of the teeth. 

In design of machines and equipme 
for heavy duty, where the number of unit 
is small, present practice of designing 
large factors of safety is justified because 
the expense involved in preparing designs 
to approach exact requirements would fag 
exceed the savings in weight and material 

In practical fatigue testing of machine 
parts, it should be obvious that compas. 
sons of material, designing or process 
cannot be made unless tests are run tp 
failure and comparisons are made on @ 
number of stress cycles that each will en” 
dure. This is true whether or not the” 
part is required to withstand a large num 
ber of stress reversals at maximum load 


—J. O. Almen. S.A.E. Journal, Vol. 51, 
July 1943, Trans. pp. 248-268, 


Dry Cyaniding 


Condensed from 
“Heat Treating and Forging” 


Commercial methods for producing case 
hardness are nitriding, cyaniding, solid, 
liquid and gas carburizing. Solid or pack 
carburizing is used where case dept.is of 
more than 0.025 in. are required. On parts 
requiring definite core properties and nini- 
mum distortion, the nitriding proc: :s is 
used. The straight sodium cyanid: salt 
bath process combines some of the chat- 
acteristics of carburizing and nitridin but 
it is good only up to 0.010 in. case. Vast 
ous types of accelerated salt baths are used 
for case depths up to 0.125 in. 

“Dry cyaniding” is the production of a 
hard, wear resistant carbide-nitride ca ¢ on 
steel by means of a dry gas atmos; here. 
The carburizing effect is obtained by the 
use of a base gas, a neutral generato: or @ 
city gas, enriched with natural gas, pro- 
pane etc. The nitriding is produced by the 
injection of anhydrous ammonia, 

In the laboratory of the Buick Motor Dé 
vision, General Motors Corp., test bars were 
carburized in an atmosphere of 10 per cent 
ammonia and 90 per cent manufacturer's 
(coke oven) gas for three hours. The 
maximum N, content was found at 1400 
deg. F. Carbon concentration was low at 
1400 deg. F. with the maximum at about 
1600 deg. F. Results of the experiment ap- 
plied by using different combinations of 
gases, temperatures and time produced @ 
variety of satisfactory case conditions. 

The dry cyanide case has greater resist 
ance to tempering than those produced by 
straight carburizing. Parts can therefore 
be drawn at higher temperatures after hard- 
ening for better core physicals. Low range 
plain carbon steels and free machining 
screw stocks are readily given a uniformly 
file hard surface with an oil quench. There 
fore, it has been found profitable to us 
a continuous furnace to treat parts form | 
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erly cyanided in salt baths. Long and costly 
cleaning operations are eliminated. The 
prime requisite in the furnace is a com- 
pletely muffled heating chamber. 


Gas Generator 


For control of gas carburizing proc- 
ess, it has been the practice to use a nearly 
neutral carrier or dilutent gas (1) to dilute 
the carburizing gas so that soot will not 
deposit on the furnace and stock, and (2, 
to maintain muffle pressure sufficient to pre- 
vent air from entering and contaminating 
the atmosphere. The necessary pressure is 
0.035 in. minimum of water per foot of 
muffle height. Several types of generators 
are used but the dilutent gases produced 
must be free from carbon dioxide, oxygen 

















and water vapor and be low in saturated 
hydrocarbons such as methane, ethane, pro- 
pane etc. 

Where natural gas is available, the simple 
cracking unit of a mixing manifold, a com- 
bustion chamber and a cooling tower may 
be used. As the product is too high in 
CO,, ammonia can be added to make it 
suitable for dry cyaniding. City gas used 
directly with ammonia will produce the 
same results. The carbon availability of 
carrier gases is increased by the addition of 
common carburizing gases such as methane, 
propane, butane etc. With the ammonia 
they are introduced to the carrier gas in the 
manifold lines before entering the furnace. 
The flows are controlled by sharp edged 
orifices and regulators close to the furnace. 
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Refractory Insulating Concrete Speeds 
Installation, Reduces Maintenance 


The first of 12 bell-type annealing fur- 
nace covers in a large steel mill was 
lined with Refractory Insulating Con- 
crete, made with LUMNITE, about two 
years ago. In addition to low first cost, 
the linings offer these advantages: 


EASE OF INSTALLATION—The furnace cover is in- 
verted. The mixture of LUMNITE, refractory- 
insulating grog and water, is cast in place. Arch 
is placed first; then forms are sét and side and 
end walls are cast. 


SAVINGS IN MAINTENANCE—The monolithic lining 
resists the strain and shock of lifting and drop 


ping in place. There are no joints to loosen or 
small units to drop out. 





SAVINGS IN OPERATION—Absence of joints in- 
creases efficiency of insulation. Low heat-storage 
and low conductivity save fuel in reaching and 
maintaining furnace temperature. 


Refractory Concrete and Refractory 
Insulating Concrete, both made with 
LUMNITE, are meeting the wartime 
needs of many steel mills. We offer the 
help of our representatives in making 
the most efficient use of LUMNITE, 
which is now available only for service 
in essential war production. The Atlas 
Lumnite Cement Company (United 
States Steel Corporation Subsidiary), 
Chrysler Building, New York City. 





The set-up most used in the Buick plant 
for dry cyaniding involved a continuoys 
type radiant tube furnace in which the stock 
is quenched into an oil tank at the dis. 
charge end without exposure to air. The 
operating temperature was 1550 deg: F. and 
700 cu. ft. per hr. of generator gas gave 
the necessary muffle pressure. From 5 to 
25 cu. ft. per hr. of propane, and 50 to 159 
of ammonia were added. Usually the time 
cycle was 144 to 2 hours. Inspection re. 
quirements were a file hard surface and 
minimum case depth of 0.007 in. Most 
parts were shovel loaded on low-sided, 
perforated trays carrying 20 to 80 Ib. per 


push. The weight is governed by the load 





density characteristics of the part. This js 
important as the gas must circulate through 
the stock to produce uniform results. Small 
shafts and shift rails may be held vertically 
to eliminate warping in quenching. A light 
etching band on the outside of the case, 
associated with high carbon content, rep. 
resents a desirable condition. Excessive 
amounts of this “white layer’ on alloy parts 


that are straightened after hardening and 
those subjected to high pressure in service 
are not desirable. The amount and character 
of the layer can be varied by adjustments 


of the cyaniding atmosphere 


Rotary Retort 
Rotary retorts were used to dry cyanide a 
number of small Shafts 


parts. requiring 
sufficient surface hardness to withstand the 
wear of needle bearings were treated with 
66 cu. ft. per hr. of city gas, 10 cu. ft. per 


hr. of ammonia and 2 cu. ft. per hr. of 
propane at 1700 deg. F. If the availability 
of the carbon and nitrogen is too grea: for 
the rate of diffusion into the steel at the 
temperature used, the case is apt to pall 
and give trouble in grinding becaus: of 
brittleness. With preliminary experim ats, 
the process can be applied to 
production furnace. 


aa 


any sui‘able 


A modified dry cyanide treatment on « uto- 
motive torsion shafts shows beneficia: re- 


sults. From 0.020 to 0.025 in. case was 
put on a core of 0.30 per cent carbon « |loy 
steel using generator gas with an add tion 
of 1 per cent propane and 1 per cent am- 
monia. The cycle was 21 hr. at 1550 deg. 
F., the shafts being tempered at 450 deg. 
F. after hardening. The medium carbon 
core hardened to give support for the | ight 
case and addition of 1: per cent of am- 
monia gave the case sufficient draw resist 


ance to retain its hardness and wearing 


properties. 


An investigation of the use of high am- 
monia content and slow cooling from the 
carburizing heat showed satisfactory file hard 
surfaces, in the range of 1350 to 1450 deg. 
F., using 35 per cent ammonia, 20 per cent 
natural gas (or 10 per cent propane) and 
the balance carrier gas. Lower temperatures 
may be used but increase the time cycle. 
The pieces were cooled from 1450 deg. F. 
to 1200 deg. F. in the furnace with the gas 
on and then air cooled. The almost solid 
“white layer’ is necessary to obtain the 
hardness with a slow cool. With this treat 
ment a small amount of distortion is ob 
tained. It is not applicable where high 
core properties are required. 


—L. L. Clark & C. H. Leland, Heat Treating 
& Forging, Vol. 29, June 1943, pp. 295-300. 
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Model T-3 is a recent addition to the extensive 
line of *Scott Testers. This twist tester accommo- 
dates samples of from 2” to 8” in length, applying 
varying tensions of from 2 Ib. to 17 Ibs., as de- 
sired. Operation is accelerated by arranging the 
motor drive so that both ends of the specimen 
revolve. Others among the 60 models of Scott 
Testers perform wire tests from 1 gram to | ton 
for :ensile, hysteresis, flexing, compression cutting 
of covering, etc., etc., with results graphically 
reco:ded for ease of reading and permanent refer- 


enc 

M 7 Scott 
T Heavy 
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te ire, with 
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Request Bulletins i 


SCOTT 





TESTERS 


“Registered Trademark 


HENRY L. SCOTT CO. 


65 Blackstone St. Providence, R. |. 
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In a Post-war World 


We desire to keep our plant in full production, and 
to provide work for our brave fighting men when 
they return. If you have ideas, inventions, or a 
product involving forging, heat treating, or machin- 
ing... let's work together! 

We are an old established firm, fully equipped 
to handle small and large drop forgings and upset- 
ting operations. We are now on a 100% War Pro- 
duction Basis, but we are looking toward post-war 
conditions to keep our plant in full production to 
provide more jobs for the boys returning. We are 
in a position to carry on research, designing, manu- 
facturing, and marketing, and, we have an enviable 
reputation for developing several patented articles 
on which we are paying handsome royalties. 

So we extend a cordial invitation to forward look- 
ing men in our, and allied industries, to consult with 
us on post-war product developments. Let's keep 
American ingenuity employed at a full time wage. 

For obvious reasons, it is necessary to have all 
communications addressed to the private box, given 
below. Your communications will be treated confi- 


dentially, as well as any interviews that may follow. 


proose Aaare® 


ALL COMMUNICATIONS 
TO BOX 110 
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» | Baker Gas Furnaces 


Lal TEMPERATURES UP TO 2400: F. 
ay WITHOUT A BLOWER 





| 
4 


. AKER Blowerless Gas Furnaces | 
are very low in gas consump- | 
tion,’ noiseless in operation, 
reach the required temperature ‘rap- 
idly and are equipped with thermo-_ 
couple and accurate pyrometer, The 
research departments of some of the 
largest corporations have contributed 











to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 5%”, to 
No. 24, which is 12” x 20” x 8” as 
illustrated. All provide uniform, con- 
trolled heat up to 1900° F., 

Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
814” x 15” x 2%” high. ! 
Special size furnaces built to your 
order. Write for descriptive folder 
and prices. 


BAKER & CO.. INC. 
13 Astor St., Newark, N.J. 
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Flame Cutting Heavy Sections 


Condensed from an 
American Welding Society Paper 


The last several years have seen a te 
markable expansion in application of flame 
cutting of heavy sections. While such 
operations were started during the fig 
World War, it is only recently that 
cutting has been executed on a produ 
tion basis. Today’s war-time needs fo; 
fast delivery of heavy steel sections made 
it mandatory to flame out sections of gj. 
most unlimited thicknesses. This made 
it necessary to develop, or adopt, new 
technique and equipment to accommodate 
torch cutting of massive forged steel sec. 
tions up to 42 in. thick without the gid 
of a lance. Flame cutting is said to 
be “heavy” starting with sections upwards 
of 20 im. except where conditions o9 
thinner sections demand special handling. 

A primary requisite for production heavy 
cutting is adequate oxygen and fucl gas 
supply. Oxygen must be piped with 
uniform supply at pressures and volumes 


| above a high minimum. Pipe and regulator 


sizes must be ample to supply large 
momentary loads. Fuel gas is generally 
acetylene, piped from medium pressure 
generating plants. On some applications 
propane (and acetylene) are used from | 
cylinders. 

Torches should be of the thre2-hose 
type for thicknesses ranging from 20 to 
54 in. and should have an oxygen -apac. 
ity of 6000 cu. ft. per hr. The r-cheat 
flames are of paramount importanc., and 
must be of sufficient volume to result 
in a flame that will extend alm st to 
the bottom of the cut. If available -quip. 


ment does not supply sufficient p 
it may be supplemented with an ai 


‘heat, 
iliary 








post-heating torch. 
We have used both an acetylene ind a 


propane torch meeting the above peci- 
| fications, and have cut upwards <f 40 


in. with both. Machines used for carty- 
ing the torches must be large enor ;h to 
carry the weight of heavy-duty equ'>ment 
safely, with a constant minimum sp ed of 
1 in. per min. 

For heavy cutting the techniqu: em- 
ployed is essentially the same as for light- 
er work; the most difficult part is in 
starting. It is very important to allow 


| sufficient time for flame preheat. The 


ened 
torch 
started a fraction of a second later, grad- 
ually increasing this motion to full cut 
ting speed. 

With these operations properly timed, 
the cut progresses down the face of the 
piece at a constant rate and without 4 
sharp shelf forming at any point until 
it breaks through the bottom. At the it 
stant the cut breaks through, the drag is 
generally rather long, but it will shorten 
to normal as the cut becomes completely 
confined. 

Various special kinds of shape-cutting 
and single purpose machines are described, 


high pressure oxygen valve is then 


| along with some outstanding heavy cutting " 


jobs. Two three-dimensional profiling oP 
erations are discussed, one of which et 
tailed cutting a 14 in. diam. hole in 36 
in. thickness. A high light is the descrip 
tion of cutting five-throw cran 
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Case *750-It Takes Steam 
to Produce Sugar 
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The story of how Bigelow-Liptak engineering provided a 
— = - 
good neighbor nation with a bagasse furnace enclosure to 
. e . * . 
get increased mill capacity and provide the United States 
with more sugar when other sources of supply were cut off. 
is 
id 
EARLY IN 1942 our sugar problem was critical. War had rd 
almost cut off our usual large imports from Hawaii, Puerto id 
Rico and Cuba. Our supply would henceforth have to come 4 
from sources which had previously furnished only a small 7 
part. This meant extensive and hurried expansion in mills : 
and sugar producing equipment. 
One of these mills was located on the west coast of aa 
the Sicrra Madre mountains down in Mexico. To secure 
increased capacity quickly, a new boiler would be required. "| 
The furnace problem would be difficult due to the burning ‘| 
of bagusse which is a very wet sugar-cane residue. 
To the distilling process and the mixing of fuel gases | 
with 2\. for combustion, a Ward type furnace, with special \ 
provis' ns for admitting pre-heated air, would be used. Gu 
Conse. iently, proper arch construction for directing the —“) 
gases the heating surface in this boiler would be of 
utmo: importance. The contour and gas passage openings 
would iave to be designed for the quality and quantity . 
of bac se to be burned. Air-tight wall encasements with i 
mini n thermal losses and low maintenance would be , 
neces for continued heat efficiency and low operating The Liptak Single Suspension Arch is ideally adapted to the unusual arct 
: smarraaci > ati a : > . orrangement required by this Ward type bagasse furnace. The overhangi 
cost. inaccessible location of the mill added to the arch contour was easily provided with a few standard Liptak file shapes in 
need 1 low maintenance enclosure. such a manner as to make an otherwise complicated construction simple. Here 
again the advantages of unit tile suspension are apparent, not only in erec- 
tion but also in repair. Liptak radial tile are adapted over firing openings as 
well as around large access doors. Bigelow sealing arches at the front steam 
‘ drum, together with a Bigelow expansion joint provide for maximum air 
The Solution tightness at this vulnerable point. A real saving in the cost of the boiler 
enclosure was made possible by applying a 3” Bigelow Budget Wall for the 
I 1 ti Bigclow-Liptak furnace enclosure was rearmost sloping baffle. This also considerably reduced the side wall area 
oliieds } ame a ige nb septs a = S . Bigelow-Liptak Heavy Duty 9” Double Suspended Walls are ideally 
maki: it possible for this good neighbor s mill to supply adapted to the primary combustion chamber. Offset tile construction assures 
bial . 43 = air-tightness. Double suspension design provides for ease of erection and 
the United States with increased quantities of sugar. Fur repair. The sloping wall back of the combustion chamber as well as the bridge 
nace dcsign was of utmost importance. The adaptation of wall are 7” construction. Convection areas where service is not severe utilize thin 
s ‘ 2 d th Bigelow Budget Walls. These walls were made air-tight by the exclusive Bigelow 
compiete suspended construction and the proper recovery method of applying insulation which requires no outer casing of any kind. 
of pre-heated air and its admission to the furnace were 
important Bigelow-Liptak contributions. 


The significance of this problem and its complete solution by Bigelow-Liptak is much greater than any 
resemblance it may have to your own problems. It serves to demonstrate the value you may receive by 
taking your special enclosure problem to Bigelow-Liptak regardless of its type or size. Bigelow-Liptak's 
wide experience in designing enclosures includes every type of problem having to do with thermo- 
dynamics, ceramics and mechanics of materials. With Bigelow-Liptak there is no standard or set solution 
for every case. Individualized engineering, based on years of experience and sound engineering prin- 
ciples, is applied towards giving the customer the best and most economical solution to his particular 
needs. Our policy is to give first and foremost consideration to the needs of the user. 











Is Yours a Special Enclosure Problem? 
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@ Metso Sodium Metasilicate Cleaners 
insure baths of high conductivity and sta- 
bility under high current density. At the 
same time, the soluble silica content aids in 
quick removal of grease and oil and pre- 
vents dirt from re-depositing on clean work. 
In a large electro-tinplating plant the use 


’ a of Metso Granular permits sheet 


steel to be run through clean- 
Oe, Sy eV Nee 














per minute. Further infor- 


ing bath at rate of 1600 feet 
mation on request. 
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Sodium Metasilicate 
U. S, Pat. 1898707 


Sodium Sesquisilicate 
U.S. Pats. 1948730, 
2145749 
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PHILADELPHIA QUARTZ CO 


a Offices:125S.3rdSt., Phila.6; Chicago Sales Off.: 205 W.Wacker Dr. 
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Quick, Flexible Processing 


Forced aging of metals is one of 
American Industry’s major pro- 
duction victories, Maintain- 
ing cold temperatures for quick- 
aging metals, securing expansion 
fits and storing materials, is one 
of KOLD-Hold’s contributions te 
modern high-speed production. 


Kold-Hold’s Industrial Sub-Zere 
machines are so flexible that the 
exact number of possible applica- 
tions is not known. 


o* 


But we DO know that these 
Kold - Hold units perferm with 
high efficiency. They are sturdy, 
compact, self-contained, cold pro- 
cessing units, .., - 4.3) >. 







If cold tempera ir 
YOU need — wr 


tative processing information. 


New York Chicago. Philadelphia 
; ‘ 2 » ‘ a Re wa: 4 ; 
2.0 Cu. Ft. 48” x 2414” x 341%” Los 
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KOLD-HOLD MANUFACTURING CO. 


N. Grand Av Lt LANSING, MICHIGAN 




















trom slabs 10 ft. wide by 25 ft. long, >, 
in, thick im the main body, with thi. 


| nesses of 42 in. om the flange end. A cy 





theough 51 im. of an alloy ingot is 
scribed, as. well as production cutting ¢ 
32 in. alloy ingots using a Stationan 
single purpose machine. 

Although there is still much to } 
learned concerning the technique and pe. 
fected procedure for heavy cutting, it wij 


be evident from the examples illustrate f 


in this paper that this important phay 
of machine gas cutting is now acceptabl. 
as a productiom operation on thicknessy 
up to 42 in. without the employment of , 
lance. 


In brief summary it is shown that th® 
essentials for successful heavy cutting are f 


adequate oxygen and fuel gas supply. 


torches with sufficiently large orifices tf 


provide ample preheat and cutting oxygen 
flow; sufficiently heavy machines of wide 


gage to provide for carrying heavy torch) 


equipment at a slow and constant speed: 
carefully trained operators, who ar 
methodical and exact im their workman. 


ship; and, finally, perfection in technique ff 


and procedure. 


—R. L. Deily & E. Benyo. Paper, Am 
Welding Soc., October 1943 meeting 


Machining Lubricants 
Condensed from “Tool Engi» 


Since the life of cutting tools © ‘epends 
upon their resistance to tempering effects, 
the selection of a suitable cutting 0 is de 
termined by factors producing ths heat 
namely, cutting pressures, rubbing ;peeds, 


| and coefficient of friction. 


Cutting pressures exerted on the t: >| com 
prise (1) lip pressure, which vari s from 
minimum to maximum; (2) radi pre 
sure at the nose or tip of tool du to w 
riable lip pressure and lack of tool ° gidity; 
and (3) feed pressure against the cutting 
edge, due to its rate of speed. 


The function of a cutting oil i mini- 


mize heat developed in several area of the 
cutting tool by minimizing fricti no, and 
by localizing rubbing action of chip 


away from the cutting edge by ma: taining § 


am adequate build-up. However, © :cessive 
build-up can be detrimental, since excess, 
instead of sloughing with the chip, 3 
squeezed between the tool and the work 


| piece, producing a roughened fini 


In a machining operation the best method 
of applying the lubricant is by directing 4 
large volume of oil on to the upper sur 
face of the chip and tool, in order to keep 
the chip and tool cool. In addition, a se 
ond stream should be introduced, if pos 
sible, into the boundary area of the tool. 
In grinding, the best results are secured by 
directing a high pressure jet into the 
pressure area between. wheel and work. 

In order to select a correct oil for a job 
the following information is mecessaty 


Type of metal, condition of metal, and op 


erating conditions. If this information 4 
utilized the chips will be bright, with 00 


smoking at the cutting tool, and parts will & 
| be only moderately warm. 


| perform satisfactorily, it must not be 4 
| sumed immediately that oil itself is at fault 
| Actually, the trouble may be a mechanic 
| one. 
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in heat treating aluminum alloy parts 


w gg 


Nickel resists corrosion and 


oxidation by Sodium Nitrate at 980° F. 


Fused sodium nitrate baths ...used for 
heat treating duralumin fighter plane 
parts rapidly, uniformly and without 
oxidation .. . are heated to and held at 
980°F. continuously by immersion- 
type electric heaters. 

The sheathing of the heaters, im- 
mersed in the molten sodium nitrate, 


encounters highly corrosive action. 


Carbon-free “L” Nickel resists cor- 
rosion and embrittlement by these mol- 
ten salts. It also retains good mechanical 
properties at operative temperatures. 

You may have a problem that is en- 
tirely different. But whatever special 
characteristics you need in a metal, you 


are invited to call upon INnco’s Tech- 


Close-up of “L” Nickel-sheathed immer- 
sion heaters that hold sodium-nitrate at 
980° F. for use in heat-treating dura- 


lumin parts for fighting planes. 





nical Service for information and data. 
You, too, may find that an Inco Nickel 


Alloy will solve your problem. 





*The details of this use of carbon-free “L” 
Nickel are published in the belief that they will 
be of interest and value to engineers and de- 


signers working on similar problems, though 


the use of “L” Nickel today is restricted to ap- 


proved applications. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
NEW YORK 5, N.Y. 


67 WALL STREET 





MONEL - “K” MONEL - “S” MONEL - “R” MONEL - “KR” MONEL . INCONEL - “Z” NICKEL - WICKEL 
Sheet... Strip...Rod...Tubing...Wire...Castings 
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Protect your work with 


BLACK-MAGIC 


“the one bath process” 
A QUICK cheap finish for steel. 


ake 
Black-Magic is approved on all contracts calling for “black oxide”, 


“alkali black” or “chemical black.” 


Black-Magic has worked three shifts on War work in many high ranking 
plants for three years or more, without breakdown. ‘‘1,600,000 machine 
gun magazines without a rejection” says one superintendent. , 


We guarantee satisfactory production and maintain service free of cost. 
Other black oxide processes for Brass, Copper and Zinc. 
WITCH-DIP—a rust resistant final finish. 


SILCO—the latest name in protective coatings. Rust, abrasion, impact 
and acid-proof. 


Write for free portfolio “Black-Magic” and related products. 


MITCHELL-BRADFORD CHEMICAL CO. 


Bridgeport, Conn. 

















POSITIVE 


DISPLACEMENT 
moves more air 


® 
MODERATE 


SPEED 
means less 
wear 






































“R-C” POSITIVE 
DISPLACEMENT BLOWERS 


—will handle more air per 
horsepower, and with less up- 
keep, than any other type of 
blower. 


PLANT IMPROVEMENTS 


For the duration, Roots- 
Connersville production is ded- 
icated to the job of “making 
it hot for the axis.” Even 
though war restrictions may 
defer your procurement of new 
equipment for plant improve- 
ments, we will be glad to help 
you work out the details of 
your needs now — for future 
action. Planning now will save 
time, later, Write for bulletin. 


ROOTS - CONNERSVILLE 
BLOWER CORPORATION 


311 Superior Ave., Connersville, Ind. 


“R-C” Rotary Positive Cupola 
Blower installed in a _ mid- 
Western foundry. Capacity 
2,700 CFM; 20 oz. pressure; 
484 RPM. 
354 


eo 'o? 


CUPOLA BLOWERS 
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Cutting tool angles depend on speeds, 
feeds, type of tools, and cutting qualities 
of metals. Generally sharper rakes are used 
in machining draggy metals. Too sharp, 
rake may leave edges unprotected, and re 
sult in short tool life. Cutting surfaces of 
tools should be as smooth as possible ty 
minimize friction. After grinding, the su,. 
faces of tools should be stoned. 

Contamination of the cutting oil with ojj 
in the bearing lubrication system us 
changes the viscosity of the cutting 
dilutes pressure resisting and lubricity jg. 
gredients, and may introduce addition 
lubricity into cutting oils. 

If the proper oil is selected, wear in cut. 
ting tools will appear in the form of ¢ 
crater back of the cutting edges. At the 
same time the finish will be satisfactory, and 
wear on the lip will be gradual. 

When the desired crater is obtained, byt 
life of the tools is short, excessive friction 
between chip and tool is indicated. 


J. T. Beard, Tool Engineer, Vol. 12, 
Aug. 1943, pp. 69-73, 


New Phosphate Coatings 


Condensed from an 
Electrochemical Society Paper 


The phosphating of certain metals, to in. 
crease the adhesion of the supplementary 
Organic coating, has been used for cen. 
turies. Started probably in the third cen. 
tury, A.D. by the Romans, Co:lett’s 
patents in 1908 and the Parker Company's 
work developed the modern processes, gen- 
erally known as “bonderizing” or “‘p. rker. 
izing.’ The time required for trea’ nent 
has been greatly reduced by additi 1 of 
small amounts of various chemicals, as -nan- 
ganese di-hydrogen phosphate, copper :alts, 
and alkali nitrates and nitrites, to the >ath. 

The “wiping effect,” in which the true. 
ture of the phosphate coating is imp. oved 
by wiping the zinc-plated steel su: ‘aces 
just prior to immersion, was coverc i by 
the Allen patents. Structure improv: nent 
was obtained also by the use of a pr-dip, 
preferable for small or irregular work 

Disodium phosphate gave exceller: re 
sults when used for predipping, wit! fine 
grained, uniform deposits resulting. How- 
ever, it was discovered that some batches 
of the chemical gave god results while 
others did not, and titanium was finally 
isolated as the activating agent. This led 
to the development of the titanium di 
sodium phosphate predip. 

As finally worked out, the pre-dipping 
solution is 0.5 to 1 per cent disodium 
phosphate, to which a soluble titanium 
salt has been added. The latter compound 
is present in only about 0.01 per cent of 
the concentration of the disodium phos 
phate. Correct proportions of the sodium 
and titanium compounds are combined in 
the original solution and evaporated to dry- 
ness before making up the dipping bath. 
The predip then remains active for weeks 
at a time, even under heavy production 
schedules. 

The finish obtained on either steel Of 
zinc, with the commercial phosphate treat 
ment following this predip, is unusually 
smooth and fine grained. A single coat 
of lacquer may be applied without a rub 
down, and for many applications the of 
ganic coat may be dispensed with alto 
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PRODUCED BY 
cio MASS PRODUCTION 
1M IN WEIGHTS FROM 

50 to 7500 POUNDS 


* Any Size Or Design 








W: were well prepared for the 
coming of the Light Metal Age! For 
32 years manufacturers of cast steel 
melting pots and steel and alloy 
castings, it was natural for the new 
Magnesium Industry to look to us for 
aid in solving many of its problems. 
“SWESCO” Cast Steel Melting Pots were specially designed for the Magnesium Industry in size, ® 
design, chemical and physical analyses. They have also proved highly satisfactory for cya- 

nide, lead and salt baths. Today, “SWESCO” Cast Steel Melting Pots are being used by lead- 

ing magnesium smelters, die casters, foundries and incendiary bomb manufacturers, For more 
detailed information phone, write or wire Dept. SCS-5834 today. 

th 


W e’re Helping To Smash The Axis— 
Thru Mass Production of Steel And 
Alloy Castings From 4/2 to 7500 Lbs. 


— q — (Pte It is our “know-how”, born of more than a 
4 é “| a quarter of a century of experience, that is mak- 
ing a vital contribution towards the speedy 
defeat of the Axis! The Gun Mount Pedestal 
and Tank Hub illustrated here are but a few 
of the many important contributions that we 
are making for Victory! 






TANK HUB 


* SERVING INDUSTRY FOR MORE THAN THIRTY-TWO YEARS 


~) wedidshr tRUUBLE STEEL ComPANY 





B561 BUTLER AVENUE... DETROIT, MICHIGAN 
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gether. Processing times and temperatures 


for the phosphating treatment were also Kk q> 
aeaed. UrTnac 


It was found to be possible to meet the 


“Noy 2000 sltspay section wth OOM pletely 





one coat of air-dry lacquer over the phos- 


phate finish on 0,.0003-in. zinc plate on 

steel. Corrosion resistance was proportion- Purged e es 
ately increased on plain steel. The only e 
serious limitation to this type of coating 


is that the plain phosphate coating over 


0 j B E | E R zinc plate has a relatively high electrical 

S } Ly F fr A [ q 0 Y resistance, which may be either an advan- 
tage or a disadvantage. 

D ii | 7 I & G —George Jernstedt. Electrochemical Society, 





Preprint No. 83-30, April 1943 meeting 








Surface Protection of Magnesium 


Condensed from 
“Canadian Metals & Met. Industries’ 


Magnesium alloys intended for use in 
the open must be protected against cor- 
rosive influences if they are to give a 
useful service life. Several valuable | 
anodic and chemical dipping processes 
have been developed in consequence. Gen- 
erally speaking the best results are to be 
obtained by resorting to a duplex process 
involving either a chemical or electro- 
chemical pretreatment followed by spray | The sensitive indicator of the Rana- 
painting. 

A preliminary survey was made of the 








rex* instrument shows exactly when 





% 
behavior of metallic magnesium under furnace 1s purged. Just measure s ‘ 
electrolytic treatment in a wide variety of | cific gravity of your generator .:as 
aqueous electrolytes. The protection of the | | a wt rotor. & ‘| ¥ 
two commercial alloys, AM503 and A8 an ‘continue purge until spec tic 
was considered. A process involving treat- | 2favity 1S the same at the furn ce 
ment in an aqueous solution of chromic | outlet as it is at the inlet. Then yu 

~al acid using either a.c. or d.c. superimposed | Iva | ; ale faced ai) T) 
quability and cleany on a.c. was developed and studied. The | DOW COCKE SHO Gi I tne £As. is 
e ; . 21. ° . . | -¢ > = 

wetaction of Scaiflux degree of protection is estimated by means | ger of explosion is reduced, need or 
of corrosion tests. Three tests adopted | safety margin of purging time is 
are: Continuous immersion, intermittent ; . oe 
nd ‘salt speeg eliminated. 

Electrolytic methods employing various Ranarex helps maintain quality of § 

acid and salt baths afford little protec- | heat-treated metals. too. It’s a sturdy 
tion. Apart from chromic acid, no other 


eae = rT 
acid solution produces a coherent film on instrument, CONnTtaiInIn 2 nO chemi S 


magnesium. The alloy AMS503, but | or fragile parts. Anyone can O} 
but neither metallic magnesium nor the | a¢e it. 

alloy AS can be effectively protected 
against corrosion by a.c. treatment on hot 
5 per cent chromic acid. The excellent 
results obtained are attributable primarily 





Write for a free bulletin to Te 
Permutit Co., Dept. A17, 330 West 
42nd Street, New York 18, N. Y. [n 


Users are enthusiastic about Scaiflux 21. 


Brazing craftsmen prefer its effective 


* Details on request The alloy AM503 can be effectively prv- 
tected by treatment in hot, dilute chromic 
acid either with a.c. alone, or preferably 

| with a.c. plus d.c., whereas A8 cannot 

be so protected and neither AM503 nor 

S C A | F c C 0 is PA 4 Y | AS can be protected by d.c. irrespective 

| of whether they are treated anodically or 

GAKMORT, PA | cathodically. 

| —N. Parkinson & J. W. Cuthbertson. 





quick action. Check the comments from to the low magnesium oxide content of the | Ci —e : hs 
manufacturers who are using Scaiflux film which consists chiefly of a mixture anada: Permutit Company of Can- 
21. They tell the of the oxides _ of chromium and man- | ada, Ltd., Montreal. 
story-—give you. the ganese. Such films have a compact. struc- | *Trademark Reg. U. S. Pat. Off. 
/ ture and when fully developed are able 
definite proof of the to suppress the oxidation of the mag- | 
superiority of this nesium and probably also of the man- | PERMUTIT’S 
faster, simpler, silver ganese. Their further growth is largely | 
alloy brazing flux. due to deposited oxides of chromium. The * 
absence of these oxides in the films pro- 
Descriptive bulle- | duced by d.c. explains the failure of the | 
tins on request. anodic process to produce equally satis- | 
factory results. 








TAKES GUESSWORK 
OUT OF PURGING! | 








Can. Metals & Met. Inds., Vol. 6, 
Aug. 1943, pp. 33-36, 40. 
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FOR CLEANING IN TUMBLING 


FASTER ACTING - 
HARDER HITTING - 
and ECONOMICAL .. . Gecause cf 2 different! 


The only way to truly appreciate the remarkable cleaning qualities of this superior 
compound is to try it in your own plant. You'll be amazed at the saving you can make 
in time, money and materials — at the ease in removing the stubbornest of dirts or 
greases — at the quality of your METALEX cleaned products . . . Have a MAC DERMID 
Inc. representative demonstrate — prove by test in your own plant — the superiority 
of METALEX. Ask him about the many other MAC DERMID Inc. compounds that have 
been developed in answer to today’s speeded up war production. 


alex 


BARRELS AND ROTARY WASHERS 





a 





Manufactured by 


= MAG DERMIDES 


INCORPORATED 


WATERBURY 88, CONNECTICUT 
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Making Steel Cartridge Cases 


Condensed from “S.A.E. Journal” 


The development and manufacture of 
steel cartridge cases in the 75-mm. size 
by Buick is described. Results have been 
very successful and according to latest re- 
port cartridge cases in practically all cali- 
bers will be made from steel. 

It is necessary to have a higher yield 
strength on a steel case than on brass 
because of higher modulus of elasticity of 
steel. The modulus of brass is 14,000,- 
000 against 30,000,000 for steel. 

The required physical properties of steel 
case can be obtained either by cold work 
alone or by quenching and tempering be- 


fore or after cold working. Cold work 
alone involves the least number of opera- 
tions, Where cold working alone, or 
quenching before cold working, is used, 
a final stress relieving treatment should be 
given to improve further the physical prop- 
erties. 

Among the steels tried were SAE 1015, 
1016 and 1020, AISI C-1019, and a higher 
manganese type containing 0.20 per cent 
C, and 1.29 per cent Mn. Experimental 
lots of C-1019 included coarse and fine 
grained aluminum-killed and silicon-killed 
steels. The composition finally adopted 














of the gases being analyzed. 








THE ENGELHARD 
UNIVERSAL 
GASALYSER 


A Single Portable Instrument 
to Replace All the Usual 
Apparatus of Former Gas An- 
alysis Methods! 


The GASALYSER is a versatile, efficient utility instrument 
which renders many of the existing tedious gas analysis 
methods obsolete . . . Weighing but 15 pounds, it is truly de- 
signed for checking both gas percentage and temperature 
simultaneously by the thermal conductivity method. 


Because the GASALYSER operates electrically, it is uni- 
versal in application. It can be used to determine the percent- 
age of nearly any gas or combination of gases and to measure 
temperature with any type of thermocouple capable of develop- 
ing 0 to 50 millivolts . .. Accurate readings are obtained inde- 
pendent of flow rate, room temperature, or current sensitivity 


Write for illustrated bulletin describing the operation 
and applications of this modern time-saving instrument. 
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was an open-hearth high manganese, alum- 
inum-killed, fine grained carbon steel. 

For a 75-mm. case a 3¥% in. blank is 
used. Centerless grinding provides a more 
perfect surface. Heating for hot cupping 
is by induction for 114 min. To control 
the wall thickness the cup is cold sized 
in a press. 

After annealing, acid pickling and wash- 
ing, the head of the cup is coined in @ 
crank press. Bonderite treatments serve to 
clean and etch the case. To avoid hydrogen 
embrittlement the case is annealed. 

Four cold drawing operations are car- 
tied out in a 750-ton Clearing double act- 
ing press. Depth of draw varies over the 
four dies, being controlled by length of the 
punch, 

Annealing before tapering is important. 
It is limited at the mouth end to a depth 
of 2 in. to prevent splits during tapering. 

Tapering operations are the most im- 
portant, because in these operations the 
cold steel must flow into the desired taper, 
without wrinkling or distortion and with- 


| out support of a punch on the inside. The 





second stage does have a punch extending 
3% in. into the case. 

Punches used in cold drawing are made 
of hardened high-speed steel chromium 
plated. Lower dies are or steel rings wit! 
tungsten carbide inserts. 

Coating to protect against corrosion an 
sparking is an unpigmented phenolic va 
nish. Before painting, the cases are giv« 
a phosphoric acid pickle. 

Inspection tool permits close observa 
tion of the interior wall of the case. 


-R. B. Schenck, S.A.E. Journai 
Vol. 51, July 1943, pp. 229-23: 


Heat Treatment of Alloy Cast Iron 
Condensed from “Foundry’ 


Hardness increase of 150 to 300 Brine 
is obtainable by heat treatment, and tl 
higher value usually accompanies the ca: 
iron which was initially harder in the a: 
cast condition. Quenching temperature 
used on most irons at the present time ar 
1450 to 1600 deg. F. Oil is the mos 
common quench medium. 

Castings may be annealed completely o 
partially and softened for machining, be 
fore hardening them, without affecting th« 
subsequent response to hardening. This :: 
due to the rapid re-absorption of graphit: 
in solution at temperatures above Critica! 
Castings to be hardened usually are rough- 
machined and finished by grinding. A smal! 
amount of distortion occurs on quenching 
and allowance must be made for this in 
leaving,stock for finish grinding. 

For castings of complicated shapes it is 
desirable to apply the milder quenching to 
avoid cracking or excessive distortion. Ap- 
propriate amounts of Ni, Mn, Cr, and Mo 
reduce the rate of transformation so that 
the end structure after cooling in the mold 
or in air, will approach structures produced 
in unalloyed iron by oil or water quench- 
ing. 

Heavy castings usually are made of low- 
Si, low-C irons alloyed with Ni, Cr, Mo 
and possibly V, all in proper balance, so 
that carbide colonies are not formed or 
other undesirable ingredients introduced. 

As to the hardening effect of an air 
quench, castings are heated above the criti- 
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So says the proverb! 


Yet, almost overnight, American shipbuilders— 
‘old dogs” at their business—/earned the entirely 
“new trick” of constructing steel cargo vessels and 
war vessels by welding. If they hadn’t, the “bridge 
of ships” that made the conquest of North Africa 
and the invasion of Europe possible would still be 
just a pipe dream. 


Contributing much to the shipbuilding industry’s 
phenomenal production records is the “researched 
line” of McKay Welding Electrodes, a preponder- 








ance of which now goes into all-weided ship coa- 
struction. 

In addition to these McKay Electrodes of Stain- 
less, Alloy, or, Mild Steel for every welding purpose, 
McKay Chain—its production stepped-up more than 
400%—plays a vital role in maritime uses; and 
McKay Tire Chains help maintain the efficiency of 
both civil and military transportation. 


It’s no “trick” to learn how the McKay line can 
speed your production schedule. 


Simply write us! 


GENERAL SALES OFFICES: YORK, PA. 





WELDING ELECTRODES 


PITTSBURGH, PA. 


COMMERCIAL. CHAINS TIRE CHAINS 








Amsco Alloy Furnace Parts Give 


Shift” 


The photographs reproduced 
below were taken in one of 
America’s largest job forging 
shops, now working in contin- 
uous shifts in the exclusive 
production of armament parts. 
The heat treating department 
isin 24-hour operation and han- 
dles plenty of huge forgings. 

This company installed 
Amsco Alloy furnace bucks to 
support forged shafts up to 30° 
long, as they are being heat 
treated before being made into 
units which will make it hot 
View R-799 


shows the design of these fur- 


for our enemies. 
nacé bucks, and the larger 
illustration shows them spaced 
crosswise on a furnace car bed. 
Amsco Alloy was chosen be- 
cause of its demonstrated abil- 
ity to stand up for long periods 
under the extreme and variable 
temperatures encountered in 
Illustration shows car type furnace 
in midwest forge plant where bucks 
(R799) are used to support heavy 


shafts and forgings during heat 
treating cycle. 





eso oe 
— 97 





Chicago Heights, Iitinois 


AMERICAN MANGANESE STEEL DIVISION 


Service in Forge Shop 


the heat treatment of steel 
forgings. The stresses of con- 
tinuous heating and cooling 
have minimum effect on parts 
of this alloy, which was devel- 
oped expressly for such condi- 
tions, and oxidation as well. 
Equipment and parts of 
Amsco Alloy are being used in 
all the wide range of heating, 
heat treating and carburizing 
operations utilized today for 
the production of essential war 
equipment parts. Amsco Alloy 
is made in a number of analy- 
ses to meet varying degrees of 
heat and corrosion, or both. 
Amsco engineers have given 
valuable assistance to the war 
industries by designing cast- 
ings for specific requirements, 
frequently enabling ready con- 


version of existing equipment. 
Bulletin 108 on Amsco Al- 


loy will be mailed on request. 




















FOUNDRIES AT CHICAGO HEIGHTS, ML; NEW CASTLE, DEL; DENVER, COLO.; OAKLAND, CALIF, LOS ANGELES, CALIF, ST. LOUIS, MO. @ 
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cal temperature, 1450 to 1550 deg. F. held 
long enough to acquire heat uniformly, 
then cooled in still air. Under controlled 
conditions, air hardening may be practiced 
by interrupting the cooling in the mold, 
after solidification, and applying a care- 
fully timed shake-out. 

Hot quenching consists of heating to 
1400 to 1600 deg. F. and quenching in a 
hot liquid held at a predetermined tem- 
perature. Pronounced improvement occurs 
if the casting is held in the liquid long 
enough to achieve Brinell hardness 250 to 
400. 

Heat treated iron is machinable at hard- 
ness values up to 300 Brinell. Distortion 
is lessened, and dangers associated with 
the quenching of complicated shapes which 
are liable to fracture are reduced consider- 
ably. 

Nitriding consists of heat treatment, 
after which castings are heated in nitrogen 
at 950 to 1000 deg. F. for 60 hrs. to de- 
velop a case 0.010 to 0.015 in. deep, 

Flame hardening is a process of heating 
the surface layer above the transformation 
temperature by means of a flame. This 
method is divided into (1) spot hardening 
(2) progressive, (3) spinning, and (4) 
progressive-spinning. Microstructures of 
flame hardened parts are the same as those 
of quenched irons. 

Induction hardening is an electrical proc 
ess. This is accomplished through the con 
centration of high power, high frequency 
electromagnetic current generating the heat 
in the surface to be hardened. This process 
is useful where large volumes of castings 
must be treated to compensate for the de- 


velopment of suitable jigs, fixtures, etc. 


—J. S. Vanick, Foundry, Vol. 71, 
Aug. 1943, pp. 96-97, 176-179 


Plating-Rack Insulations 


Condensed from “Metal Finishing’ 


Although synthetic resin plating insu- 
lations have been successfully used for 
several years, some platers are not ac- 
quainted with the advantages of this type 
of insulation. Materials that are suit- 
able for use in different plating solutions 
and under varying conditions are available. 
All of them may be applied by either 
brushing, dipping, or spraying. 

Plating racks may be readily insulated 
in the plating shop if a few simple direc- 
tions are followed. About six coats of 
insulation are usually recommended. Dry- 
ing time is one to two hrs. Forced dry- 
ing at 150-225 deg. F. may usually be 
used. 

A very long-lived and serviceable rack 
insulation may be made by applying two 
coats of resin, followed by wrapping with 
¥4-in. cotton twill tape. A tacky under- 
coat gives adhesion of the tape. Four 
coats of resin are then applied over the 
tape, allowing six to eight hrs. after the 
last coat before the rack is put into serv- 
ice. 

Racks should have rounded corners and 
edges, since a suitable film thickness can- 
not be built up on sharp corners or edges. 

Breaks in the insulation, or ragged edges 
at contact points, can be readily repaired 
by brushing on some of the synthetic resin 


solution. 


—Jack McGee. Metal Finishing, Vol. 
41, 1943, pp. 138-139. 
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Man, that’s a 
smooth prime coat... 
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“SPEC” COATING 
With a Distinct Egyptian PLUS 


Every specification finish we make meets Brushed, sprayed or dipped, it covers 
Government requirements to the letter bare metal with an extra-smooth, red- 
... but that’s only one point. There’s brown, corrosion-resistant coat which 
a plus in an Egyptian “‘spec”’ finish, an takes the final finish beautifully. Dries 
extra value, which shows up in han- evenly and quickly. 
dling and in results. For your products today — and to- 
° AXS 946 ° morrow — an Egyptian Finish offers 


important plus value. 
. * * 
primer for a wide list of ordnance items... Special correspondence on finishing problems is invited. 


For example AXS 946, a rust inhibiting 





THE EGYPTIAN wanuractuninc COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N.Y 


fe pnt: ike 


Egyptian’s new U. S. Gov- 

ernment “Spec” Book—4th 

Edition—is ready. It’s help- 

ful and it’s FREE. Send for 

sy your copy. Please address 
Dept. J-11 


wou ws! off a 
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Aluminum After the War 
Condensed from “The Engineer’ 


Aluminum promises to play a leading part 
in the progress of light alloy engineering 
after the war. The present price of alumi. 
num in England is £16 (about $64.50) per 
ton above the pre-war level, and in the 
United States it has been reduced 25 per 
cent since Sept., 1939. During 1942 the 
Aluminum Company of America produced 
1,000,000,000 Ibs., or 63 per cent more than 
the world output in 1938. Manufacturing 
facilities have kept pace with the production 
of the metal. By the end of 1943 it is an. 
ticipated that the United States will pro- 
duce approximately 614 times the produc. 
tion in 1939, or about 900,000 tons. 

From the economic standpoint, the 
strength-weight ratio is of vital importance 
in aircraft, and in any moving machinery 
where reduction of dead load means a cor- 
responding reduction in power demand. An 
ultimate tensile strength in excess of 30 
tons per sq. in. is usual in heat-treated 
aluminum alloys, with the result that they 
can compete with alternative materials in so 
far as mechanical strength is concerned 

After the war we may see the use of 
aluminum alloys on a large scale in the con- 
struction of’ long-span bridges. A bridge 
requires at least 5/6th of its strength to 
support its own weight, thus leaving !ess 
than 20 per cent free for carrying the load. 
Heat-treated aluminum alloys can carry 
greater loads per unit of their own weizht 
than any other material with correspondin zly 
greater structural rigidity. 

As to welding of aluminum, the Phi! ps 
spot welder, type E1500, has been desig:ied 
specifically for welding of aluminum in 
thicknesses varying from two sheets of -2- 
gage material to two sheets of 10-gage i1a 
terial. A special Metrovick aircraft-t pe 
spot welding machine is equipped with g- 
nitron control, which permits a high ini ial 
current to effect the weld, followed by <e- 
duced current to give it appropriate h-at 
treatment. A useful feature is a device ‘or 
increasing the pressure at any stage in ‘he 
welding cycle. ' 

Progress has been made in recent ye.rs 
in application of electric arc welding to 
aluminum alloys. It is generally possible 
to use this process in any position except 
with the work vertical. Welding is gen- 
erally carried out from one side only, al- 
though in case of thick plates, when the 
carbon arc is used, welding is done from 
each side. 

The electrode core wire generally consists 
of 5 or 12 per cent silicon alloy, and elec- 
trode length varies from 14 in. to 18 in., 
the minimum diameter being 12 s.w.g. 

An example of a welded aluminum struc- 
ture is a three-coach articulated passenger 
unit in France, constructed in 1933. The 
complete unit weighs 75 tons and is de- 
signed to carry 534 passengers. This com- 
pares with steel cars, each of which weighs 
43 tons and has a passenger capacity of 118. 

Another example is provided by the alu- 
minum alloy booms of large excavators. Re- 
duced weight of boom permits use of a 
longer boom without reduction in cubic ca- 
pacity. In the field of post-war aviation larg- 
er engines will require larger propellers, 
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What every engineer 


should know about 





impact tests of plastics 











HE growing use of plastics in important engineering 
T cooeeiens has led to a growing emphasis on im- 
pact strength—and to more than a little confusion on 
the part of those used to dealing with strength data on 
metals and other materials. To help clear up this confu- 
sion, here are a few simple facts about methods used to 
determine and express impact strength of plastics. 
[wo different tests are common—the Charpy and 
Izod. A.S.T.M. at present favors the Izod and this is the 
method used by Monsanto. 


HOW TESTS ARE MADE 
th methods, a test specimen is fastened in the path 
pendulum. The péndulum is swung, breaking the 
imen, and the angle through which it swings is then 
| from a calibrated dial. This value, subtracted from 
ingle through which the same pendulum swings with- 
:n obstruction in its path, gives a measurement of 
amount of energy required to break the test specimen 
| hence, of the specimen’s ultimate impact strength. 
. both methods, the test specimen is obtained from 
id, rectangular bar, 5” x %” x %"”, molded under 
ified conditions. 
the Izod method, however, this bar is cut exactly 
lf and the two halves notched at their centers. It 
en held vertically at one end in a clamp and the 
y is struck on the notched face at a carefully specified 
nt close to the notch. 
n the Charpy method, the entire 5” bar is used. It is 
ched at its center and is supported in a horizontal 
sition at two points %” from each end. The piece 
struck on the side opposite the notch. Values obtained 
this method average higher than those determined 
the Izod test, 


HOW RESULTS ARE EXPRESSED 
impact strength as determined by either Charpy or Izod 
methods is reported in three different ways: 


1. Foot-pounds energy to break, the only value deter- 
mined directly in the test. 


2. Foot-pounds per inch of notch, obtained by dividing 
the value above by the width of the specimen. 

3. Foot-pounds per inch square, obtained by dividing the 
foot-pounds energy to break by the cross section 
area below the notch. 

’ 


As an illustration of the wide difference in figures for 
impact strength which results from these differences in 
reporting, the impact strengths of two representative 
Resinox phenolic molding compounds are reported 
below in all three ways: 

















RESINOX 4216 RESINOX 6952 
IMPACT STRENGTH (A general pur- (A high impact 
pose compound) compound) 
Ft.-lbs. energy to break 0.13 - 0.14 3.2 - 4.0 
Ft.-lbs. per inch of notch 0.26 - 0.28 6.4 - 8.0 
Ft.-lbs. per inch square 1.63 - 1.6 40 - 50 








Obviously, the most important points for an engine« 
to remember in evaluating plastics for their impact 
strength is this: be sure that the test methods used and 1 
units in which results are reported are comparable. 


HOW TO GET MORE FACTS 


As one of the nation’s largest manufacturers of plastics, 
Monsanto is interested in helping engineers get the facts 
on these relatively new and highly promising engineer- 
ing materials. For further information on the versatile 
family of Monsanto Plastics, one of the broadest and 
most diversified group of plastics offered by any one 
manufacturer, write for the 24-page book, “The Family 
of Monsanto Plastics, a Guide for Product Designers.”’ 
MonsANTo CHEMICAL CompPaANy, Plastics Division 
Springfield 2, Massachusetts. 
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THE BROAD AND VERSATILE FAMILY OF MONSANTO PLASTICS 


(Trade names designate Monsanto's exclusive 

formulations of these basic plastic materials) 
LUSTRON (polystyrene) . 
FIBESTOS (cellulose acetate) 
SAFLEX (vinyl acetal) 


Vuepak Rigid Transparent Packaging Materials 
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OPALON (cast phenolic resin) 
‘ NITRON (cellulose nitrate 
RESINOX (phenolic compounds) 


Sheets © Rods ¢ Tubes © Molding Compounds © Castings 





Monsanto. 
PLASTICS 
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SERVING INDUSTRY...WHICH SERVES MANKIND 




















METCO Means Power to Spare 








and it has been claimed that hollow pro. 
peller blades of light alloy will be the soly. 
tion. In the construction of large transport 
plane frames, great benefit should be de. 
rived from the use of taper gage and 
butted tubes. At present the maximum di. 
ameter that can be produced is 24 in, 
and maximum length 20 ft. 

Various applications of hiduminium anti. 
corodal alloy are in transport enterprises, 
In the marine field an alloy known as 
birmabright has established a unique repu- 
tation, more particularly in the construction 
of lifeboats. Another example of this alloy 
is provided by a number of patrol cruisers, 

—Rolt. T. Hammond, Engineer, Vol. 176, 





July 2, 1943, pp. 15-16; July 9, pp.. 33-35; 


July 23, pp. 66-68; July 30, 1943, pp. 94-96, 


METCO Metallizing Guns keep spraying 
when pressure drops to 40 psi. 


¥ }ies J { 

Mir J iu 
METALLIZING 
HANDBOOK 





Ming’ the ical wid 


KNOW - HOW 
successful metallizing as equipment, 
and METCO provides the best of 
both. Packed in the carrying case 
METCO Gun is a copy of 
80-page Handbook on 
every phase of metallizing—together 
with a complete Gun Instruction 
Manual. Extra conies of the Hand- 
book can be obtained for the nom- 
inal charge of $1.00. 


is as important to 


with each 
this new, 


DOES YOUR metallizing gun operate inefficiently 
when the compressed air supply is used heavily 
elsewhere in the plant? Does it even stop com- 
pletely? In either case, it is costing you time and 
money. METCO Type E or 2E Guns never re- 
quire more than 65 p.s.i. . and will operate 
efficiently at pressures as low as 40 p.s.i. 
Even without fluctuating air pressures, metal- 
lizing equipment which demands 85 p.s.i. is 
costly. High pressures mean greater air consump- 
tion . . . more horsepower . . . larger compres- 
sors. Conserve vital power and equipment! Get 
maximum economy and operating efficiency in 
every respect—by specifying METCO! Write for 
particulars, prices and priority data. 


ENGINEERING COMPANY, INC. 
Long Island City 1, N.Y. 


METALLIZING 
38-16 30th Street 


In Canada: B. W. Deane & Co., Litd., Montreal 





WORLD'S FINEST METALLIZING EQUIPMENT 
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Plastics and Industrial Design 


Condensed from 
I. of the Royal Soc. Arts” 


Plastics are defined as chemically pro. 
duced materials which possess plasticity and 
may be shaped by the application of heat 
and pressure. From the introduction of the 
first plastic in 1862 until about 35, 
plastics masqueraded as wood, tal, 
leather or glass, for industry in the pas: has 
often feared and rejected originality but has 
welcomed imitation. The new gifts of | xht- 
ness, translucency, transparency, and th. in- 
finity of shapes, textures, and color wer not 
used. 

There is considerable danger that the fre- 
quent conception that plastics can do .ny- 
thing will lead to widespread misuse w ich 
will discredit plastics. Another dang: of 


this intemperate enthusiasm is the as } 
tion that the extensive use of plastics vill 
automatically make familiar materials a ack 
number. For example, the idea that pl: ‘tics 
will replace glass is about as sensible ©: to 
say that trousers will replace coats. J ese 


people still think of plastics as substit tes. 

Many materials have complementary ‘ses. 
Productive partnerships are not only p.ssi- 
ble but almost inevitable, 7.e., plastics and 
plywood, plastics and aluminum, plastics 
and cast iron. 

Frequent questions as to how ch ply 
plastics can be produced show a funda- 
mental lack of appreciation of the potency 
of good design. Good design forms a 


| broad bridge between raw materials and 


consumer needs; the excellence of the 
bridge will increase the volume of traffic. 

Plastics will give the designer a limitless 
control of material hitherto attained only 
by enormous expenditure of time and labor. 
The world is now enduring a compulsory 
utility period. Before that functionalism 
had been preached with puritanical intoler- 
ance by many designers. Since love of 
Ornaments is an old human characteristic, 
we may find the consuming public ready for 
an orgy of ornamentation after the wat. 
Plastics could be used to create a new rococo 
period. 

As a result of the uprooting of thou- 
sands of men and women during the waf 





and their contact with well designed and 
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STANDARD FORGINGS Protect the War Bird's Nests 


All-important in the defense of our Navy’s ships 
against attack by enemy dive bombers and tor- 
pedo planes is the 20-mm anti-aircraft gun. All- 
important to these guns themselves are the gun 
arrel forgings which Standard produces. At 
Standard, only acid open-hearth steel, rigidly 
ontrolled through every phase of manufacture, 
is used in making these forgings. The result— 

hed forgings with the high physical prop 


ind high quality demanded by Navy 


ations 


This close adherence to quality specifications 
applies to all steel products by Standard whether 
for war or the industrial needs of peace. The 
Baldwin Locomotive Works, Standard Steel 
Works Division, Burnham, Pa., U.S. A 


& BALDWIN 
USS STANDARD 


STEEL FORGINGS & CASTINGS 


FORGINGS « CASTINGS + WELDLESS RINGS + STEEL WHEELS 


NOVEMBER, 1943 
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efhcient machines, the consuming public 
will be more critical after the war. Women 
will want new domestic equipment, light 
and easily cleaned. 


We shall have every ingredient for a new 
renaissance of taste in this country: a re. 


ceptive public, a galaxy of new materials, 
courageous and competent manufacturers, 
and some of the finest industrial designers 
in the world. We can avoid the dangers 
of misuse and vulgarization if we employ 
fully and freely the capacities of our indus- 
trial designers. 


The development of plastics and their 
stimulating effect upon industrial design 
could accelerate our return to prosperity 
after the war. 


—J. Gloag. J. Royal Soc, Arts, Vol. 91, 
July 23, 1943, pp. 462-468. 
















German Magnet Steels 


A 
x Sy 
v ¥ 
Condensed from 


EY, fi Y 2 | ft Lg a f 2 “Archiv Eisenbittenwesen” 


Literature is reviewed and experimeni: 

ij F: ate described made to improve the mag 
#4 Meri #4 netic properties of chromium steels an 

® | eventually to replace by these steels the 


magnet steel with 6 per cent tungsten. T! 


practical conclusions can be summarized 
Co 4 follows 
ee oe 


By adding two or more alloying eleme: 

(and eventually by using a special meltir 

] --- improving the tensile strength and fatigue- process) steels with 3.5 to 4 per ce: 

chromium can be made to have a magnet 
capacity of about 350,000 gausses 

y aoe improving the wear-resistance and corrosion- oersteds. These improved chromium stee 

should have a demagnetization line th 

coincides entirely with that of the tun 


~ 


resistance of non-ferrous metals you are using; or 


resistance of bearing metals; or 





3 --- improving the decorative or industrial finishes |  sten steel; they have a coercive power 
f Nolin ee 60 to 70 oersteds and a remanence 

of polished articles; or 9500 to 10500 gausses. 
4... improving contact points for electrical | Steels with about 5.5 per cent chromi 


equipment; or have no — =e quality bul 
higher coercive power; a steel with 
5--- improving the usefulness of silver, a metal C and 5.5 per cent chromium had 75 


85 oersteds and 8500 to 9500 gausses. 
can replace the chromium-tungsten-cob: 
magnet steel with 2 per cent chromiu 


that has many potential industrial applications. 


We say “Investigate the Merits of INDIUM” | The addition of tin, aluminum, vanadium, 
because we have seen its adoption in ealosehy molybdenum and titanium are made 

: . obtain special properties, which are shown 
plants Jesebete about great improve- | im curves, and tend in general to reduce 


ments in products or satisfactory working and annealing sensitivity of the 
ns ; : chromium steels. 

alternates for certain strategic but 

scarce materials formerly used. 
As the authority on and principal 
suppliers of this relatively new 
metal in the industrial world, we 
shall be glad to help study its. 
possibilities for your products. 


—H. Krainer & F. Raidl. Arch EBisenhit- 
tenw., Vol. 16, Jan. 1943, pp. 253-26 


Creep Strength of Titanium Steels 


Condensed from 
“Archiv Eisenhittenwesen" 





WG | The effect of titanium content .in ; 
| | alloy titanium steels, of heat treatment, anc 
THE t a CORPORATION OF AMERICA of Air gears silicon, 5 i 

, molybdenum and vanadium on _ creep 


UTICA, N. Y. strength was investigated for short and 
long-time test. 
New York Office: 60 East 42nd Street - = Te 


The creep strength of soft-annealed 
titanium steels at 400 to 600 deg. C. (750 
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PERMANENT MAGNETS MAY DO IT BETTER 
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INCREASE OF MAGNETIC ENERGY OUTPUT SINCE 1910 











Goinc Up >; ee e THROUGH DEVELOPMENT! 


HIS CHART shows the increase in per- 
manent magnet energy due to metal- 
lurgical research during the past 33 years. 
From 1910’s conventional horseshoe 
magnets to today’s intricate rotor magnets, 
we've constantly developed new shapes 
and new applications from these new 
metals. And doing this one job especially 
well has made possible countless new 
products, including some of the war's most 
complicated devices. 
If you are planning war or post-war prod- 
ucts, we'd like to suggest that you consider 


incorporating the principle of the perma- 
nent magnet—and that you utilize the serv- 
ices of the largest exclusive maker in this 
field. Chances are that permanent magnets 
will improve the functions and increase 
the uses of your products, and they may 
even bring to light possibilities that you 
hadn't thought of before. 

Though our plant is devoted entirely to 
war orders, our engineers will be glad to 
consult with you. Write for the address of 
our office nearest you and a copy of our 
30-page ‘Permanent Magnet Manual.” 


Twe Ways to Back the Attack: Buy More War Bonds and Increase Production! 
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INDIANA STEEL PRODUCTS 
Company 


IN PERMANENT MAGNETS SINCE 1910 x 


6 NORTH MICHIGAN AVENUE 


® CHICAGO 2, ILLINOTS 
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BOSSERL for Stampings! 


LARGE AND 
SMALL 


HEAVY AND 
LIGHT METAL 
STAMPINGS 


DEEP 
DRAWING 


WELDING 


THE BOSSERT COMPANY, INC. 
UTICA, NEW YORK 


NEW YORK CITY 


METAL TREATING INSTITUTE 


5418 Lakeside Avenue 


Bossert maintains a staff of skilled engineers 
and designers and has solved many problems 
for its customers over the past thirty years. 
It has served the leading concerns in such in- 
dustries as the automotive, refrigerator, elec- 
tric washing and drying machines, electric 
power equipment, oil burning furnaces, water 
heater, tractor, concrete mixer, garment press- 
ing machine, radio, rayon yarn, business 
machine, industrial filters, domestic sinks, 
railway supplies, gasoline curb pumps, air- 
planes, fire extinguisher, dairy, automotive 


accessories, and many others. 


Our capacity for deep drawing is 54” diame- 
ter x 18” deep, or 39” x 72” x 12”, in all 
metals, and up to 7/16” gauge. OVER 200,000 
SQUARE FEET OF FLOOR SPACE! 


Established 1896 
DETROIT 
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in theWAR! 
Flame Hardening °¢ Annealing ° Aerocasing 
Bar Stock Treating and Straightening 


Heat Treating * Pack or Gas Carburizing 
Sand Blasting ° Chapmanizing ° Tempering 


Cyaniding * Nitriding * Hi-Speed Hardening 


THE LAKESIDE STEEL IMPROVEMENT CO 


CLEVELAND, OHIO Phone Henderson 9106 





to 1110 deg. F.) increases with increasing 
titanium content (up to 2.8 per cent test- 
ed). This effect is, however, ascribed 
only in part to titanium in solution in the 
alpha-solid solution. The greater effect 
is due to a precipitation process, which 
is very slow at annealing without deforma- 
tion and starts only after loading in the 
creep test. 


Contrary to this precipitation hardening, 
which is due to iron titanide, even at 
lower titanium contents a _ considerably 
higher creep strength can be obtained by 
titanium carbide precipitation hardening 
which, however, requires very high quench- 
ing temperatures of 1300 deg. C. (2370 
deg. F.) because of the high solution tem- 
peratures of the titanium carbides. This 
precipitation hardening does not take place 
during the creep test but already at the 
tempering temperature, which can amount 
up to 700 deg. C. (1290 deg. F.) on ac- 
count of the great tempering permanenc« 
of steels hardened at high temperatures 
In this case, the short time test gives ac 
curate values that are a little higher in 
long-time tests. 

Very high creep strengths can be ob- 
tained with additions of manganese, chro 
mium, molybdenum and silicon already ; 
the quenching temperatures of 1050 
1100 deg. C. (1920 to 2010 deg. F.) used 
in practice, except that due to the titaniun 
and especially a simultaneously hig! 
vanadium content, the hardenability is lost 
Titanium-containing steels are limited fi 
technical purposes because of the some 
times low  through-hardenability. The 
present tests over 16,000 hrs. at 500 deg 
C. (930 deg. F.) therefore make possibl« 
savings of molybdenum and chromium by 
titanium in some types of heat resistant 
steels for certain purposes. 


E. Houdremont & G. Bandel. Arch 
rT Sent ’ 


hiittenw., Vol. 16, 49 yp. &5-1¢ 


Shear Strength of Aluminum 
Alloys 


Condensed from “Aluminium” 


Very carefully performed tests using @ 
round punching die gave the following 
shearing strengths Ts-P,/Ud in Ibs. per sq. 
in. for various German aluminum alloy 
sheet materials, where P, is the shearing 
force, U the circumference of the shearing 
die and d the thickness of the sheet 





Alloy Type Shear Strength 


Pure aluminum 10,100-12,800 
“Purest” aluminum 10,100-12,800 
Al-Mn 14,200-14,900 
Al-Si 15,900-17,700 
Al-Mg-Mn 23,400-26,800 
Al-Mg 29,000-34,100 
Al-Mg-Si 27,500-35,800 
Al-Cu-Mg 26,300-41,400 











In most cases, the upper values were 
obtained on precipitation-hardened alloys. 


—H. Guth. Aluminium, Vol 
24, Oct. 1942, pp. 357-358 
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It used to require many hours to 
make a complete quantitative anal- 
ysis of a heat of alloy steel. 


Today the picture has changed. 


Using spectrographic methods 
developed by our engineers and 
metallurgists, Bethlehem can now 
run off a complete and accurate 
quantitative analysis in just 20 
minutes. This analysis covers alu- 
minum, tin, tungsten, molybdenum, 
copper, chromium, vanadium, sili- 
con, nickel and manganese. 


The idea of spectrographic anal- 
ysis is not new. But the speed and 
accuracy of this technique is new, 
and has produced results which are 
of definite value to the war effort. 


The first gain is a speed-up in 


Here, in diagram, you see two small samples of alloy steel 
being tested. The samples serve as electrodes. A 33,000-volt 
... the spark is caught by a 
lens, directed through a slit, and passed through two prisms, 
diffracting the light into its spectral lines which are re- 
corded on the photographic plate at the lower right. By 
interpreting this photograph, the composition of the steel 
is quickly and accurately determined. 


current is passed between them 


This photograph portrays the spectrum of a typical sample 


20-minute analysis of alloy steel 


alloy-steel production. Formerly, 
certain electric-furnace heats were 
considerably delayed due to wait- 
ing for analyses to be made by 
snail-paced chemical methods. 


Now, however, we run two com- 
plete analyses—one just after the 
steel becomes molten in the fur- 
nace, and one at the ladle—plus 
as many as six intermediate quick 
tests to control certain elements 
which fluctuate during the refining 
of the heat. 


The second gain due to spectro- 





of alloy steel. The vertical stripes represent various alloy 
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elements and tell how much of each is present in the steel. 











graphic analysis is a definite im- 
provement in the quality of the 
steel itself. Tests can be made closer 
to the time that the steel is ready 
for tapping into the ladle—and in 
this way the composition can be 
controlled more exactly. 


With Bethlehem, spectrographic 
analysis has progressed far beyond 
the experimental stage. It is helping 
materially in the production of 
larger tonnages of alloy steels, and in 
the advancement of quality stand- 
ards. It is a hard-working actuality. 
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enemy-prepared positions, 
wreck armament plants. 
















British Cast Brasses Suse tin, a oa 
Condensed from ——_—_- —- ——_—__— a 
“Foundry Trade Journal’’ BSS. BSS. 
A - , 1025-26 | 1027-28 
This is a joint report by the Institute ¥ a ime pce = 
of British Foundrymen, The Association oe SD 0 5646800s00600%b08 SE 606405 6 680468 00%é 5 62-70 
of Bronze and Brass Founders, and the  6§64665600684006006K Me 8 W6800:6045664000006 0-2 
British Non-Ferrous Metals Research As- it. . 25344 6000s te Micke as SC orereT errs crete 1-4 
sociation. re ee ek Cad ks bose ood ears 0-1 
B.S. specifications for the cast brasses De vbviseeceeedseiney Fen ME vies accchewcs doen 0-75 
A and B were issued in the War Emer- Rr ee eee ee gC ee ees 0-0.25 
gency B.S. specification 1021-1028: Cop- Mn <Ws Sidchtbekeoadoses | 0-0.25 
per Alloy Ingots for Castings, with a RR A | Remainder Remainder 
view to extending the use of these alloys Sie ge ee Le ee 14 
for castings formerly made in gunmetal. Elongation % on 4VA ../20 2... ccc cece cece eeee 12 
These specifications are given at the right 











Today’s war of movement goes into even faster action 
as the ‘round-the-clock allied air attacks soften up 


blast supply lines and 


Here at Acme, we're also in action—24 hours a day. 
Every previous record in producing tools, patterns, 
and heat-treated aluminum castings has been broken. 
And new records have a very short life. For the faster 
we work, the more we help war production plants to 
deliver fighting tools on time. 


An experienced staff of engineers is a vital part of the 
Acme organization. Why not let us see if we can help 
you eliminate any bottlenecks that may be lessening 
production in your plant? 


ACME PATTERN & TOOL COMPANY, Inc. 
DAYTON, OHIO 


Heat-Treated Aluminum Castings—Patterns— 
Tools— Tool Designing— Production Processing 


VICTORY 
buy 
WAR BONDS 
and STAMPS 












The Non-Ferrous Metals Control ex 
pressed their concern at the limited use of 
these materials and requested that an in. 
vestigation be made to determine whethe: 
there were serious difficulties encountered 
in practice and to determine whether any 
modifications of the specifications were 
necessary or desirable. 

Replies to the questionnaire indicate that 
brasses A and B can be satisfactorily used 
for small castings of thin section using 
technique formerly used for gunmetal. The 
brass A appears to be satisfactory for 
pressure castings. The use of a brass of 
high copper content near to the upper 
limit of the specification helps in obtain- 
ing pressure-tight castings. 


Limitations Set 


The presence of Al in brass A is harmful 
to both castings and mechanical properties 
The general conclusion is that brass A is 
suitable for simple castings, ¢.g., of thin 
and uniform section, but for more difficult 
castings with, for example, considerable 
changes in sectional thickness, it is desirable 
to use a brass with a copper content at the 
upper limit of the specification (80 p 
cent). The permissible working pressure ot 
hydraulic fitting in brass A is limited by the 
foreword of the specification to 100 Ibs. pe 
sq. in. With certain castings of suitable 
design higher working pressures are permis 
sible in this alloy, and it is suggested that 
this limitation is reconsidered. 

Brass B is satisfactory for simple cast 
ings not required to withstand pressure 
It is mainly used for thin section castings 
and it is likely that for heavier sections 
the casting technique would have to ap- 
proach that used for manganese bronze. It 


appears that alloys of the lowest permissible 


copper content (62 per cent) and with th 
maximum tin content (2 per cent) may 
contain large amounts of a brittle phase 
with a resultant serious effect on the me 
chanical properties. It is suggested that th: 
tin content of this brass should be limited 
to 1 per cent. 


—Foundry Trade J., Vol. 70, July 15 
1943, pp. 219-220, 224 


Corrosion and Fouling of Ships 


Condensed from “Engineering” 


Methods proposed for the suppression « 
corrosion and fouling have usually bee: 
based on the use of special alloys, ele 
trical systems and paints and compositions 
The Corrosion Committee of the Iron é 

(Continued on page 1176) 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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BRASS 
Prepared Each Month by the Bridgeport Brass Co. =e Headquarters for BRASS, BRONZE and COPPER 
GO. 


Copper Alloys in the 
Post-War Planning Picture 





Many opportunities for new developments to be 
found in time proven alloys and new specialties 





That industry is doing an outstanding 
job in war production has been recognized 
by all. Constantly stepped-up production 
schedules have been made possible by bet- 
ter manufacturing techniques, working 
machines around the clock seven days a 
week, and by greatly increasing the num- 
ber of workers. 

Just as industry is most anxious to serve 
in helping to win the war, it is just as 
anxious to do a fine job in times of peace. 
It realizes that a high employment rate at 
good wages means a ready and profitable 
market for consumer goods. How to main- 
tain its present employment rate when 
peace comes is troubling many an -indus- 
trialist. 


New Peacetime Products Will Take 
Place of War Production 


Post-war planning includes many prob- 
lems. Those manufacturers who have tem- 
porarily set aside their peacetime lines are 
taking inventory as to necessary design 
changes and available equipment. UIti- 
mately they look forward to quicker and 
cheaper methods of manufacture from the 
lessons learned from quantity production. 
Those who have invested capital in new 
machinery and are now making an entirely 
different line are hoping to salvage most of 
the equipment and to use their new knowl- 
edge by turning out new products in addi- 
tion to their old lines. 





New-product research will be able to draw upon 
the facilities of this fully equipped Physical 
Testing Laboratory at Bridgeport. 








Military Needs Develop New Copper 
Base Alloys 


Today the development engineer is in a 
most fortunate position. He has more to 
choose from— new copper-base alloys and 
higher quality brasses and bronzes. War 
has always had a profound influence on 
brass making. Munitions demand the best 
—impeccable quality, dependable uniform- 
ity, close tolerances, unbelievably high 
production. Conditions during this war 
are more rigorous than ever because of its 
mechanical nature. Fast operating guns 
and artillery use up untold quantities of 
ammunition, most of which is made from 
easily worked brass. 

Techniques learned from the war and 
the modern equipment which has been 
installed for mass production will be avail- 
able for peacetime use. Close control for 
producing uniformly high quality to meet 
exacting specifications has meant greater 
technical supervision and a more generous 
allotment for metallurgical research and 
the development of new copper alloys. 


Workability, Strength and Corrosion 
Resistance of Copper Alloys 


Copper-base alloys containing zinc, sili- 
con, aluminum, tin, nickel, etc., possess a 
unique combination of physical properties 
seldom found in other alloys—easy work- 
ability, great mechanical strength, excep- 
tionally fine corrosion resistance, capability 
of taking on attractive finishes. They stand 
repeated stresses without failure and they 
resist wear from abrasion. To meet specific 
conditions some alloys can be so modified 
that they will draw easier, machine more 
freely, or resist corrosion better. Such re- 
finements lower the cost of production and 
increase quality. 


Bridgeport’s Laboratory Will Aid 
New Products Research 


Much time can be saved by the design 
engineer who is working on his new prod- 
uct developments. Let him get in touch 
with one of our technical advisors for help 
in the selection of the available copper 
base materials. However, if his new prod- 
uct requires an alloy with special proper- 
ties, now is the time to develop it. Put this 
problem before our Bridgeport Research 
Laboratory staff who are always glad to 
cooperate. 














Memos on Brass— No. 42 


For making strong, precise and 
intricate articles at high speed, cold 
heading is the most economical 
method. Brass is admirably suited 
for this process because it has the 
necessary malleability and develops 
great strength during forming. Be- 
cause each cold heading job presents 
a different problem, care must be 
taken in the selection of the proper 
alloy with the right stiffness, correct 
grain structure, uniformity and free- 
dom from imperfections. 











New Enlarged Edition 
of Condenser 
Tube Manual 


The new edition of the Bridgeport Con- 
denser Tube Manual, comprising over 112 
pages profusely documented with 39 pho- 
tographs, 29 diagrams and 23 tables of 
up-to-date information, is now ready for 
distribution after more than a year of care- 
ful preparation. The contents provide much 
new and heretofore unpublished informa- 
tion on copper alloys that should be of 
great help to engineers and other techni- 
cians concerned with the selection of tubing 
for installation in condensers, heat ex- 
changers, evaporators and general piping 
in power plants, ships, oil refineries and 
the various process industries. 

A special feature is the section devoted 
to a detailed discussion of the electro- 
chemical theory of corrosion which has 
been digested from technical reports cov- 
ering extensive tests conducted by Bridge- 
port over many years. 

The new Bridgeport Condenser Tube 
Manual has been published in a handy, 
ready-reference pocket size and you may 
obtain your copy by addressing a request 
on your company letterhead. 
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CAUSES OF CORROSION 





This article is one of a series of discussions 
by C. L. Bulow, research chemist at the 
Bridgeport Brass Company 


CORROSION FOUND IN STEAM 
LINES 


Natural waters may contain from a trace 
up to 50 or more parts per million of dis- 
solved carbon dioxide gas. This gas gener- 
ally comes from (1) the atmosphere, (2) de- 
composition of vegetable matter, and 
(3) underground sources. Since ordinary 
air contains about .04% carbon dioxide by 
volume, water in contact with air for some 
time will show approximately 10 parts per 
million of carbon dioxide. Most waters 
usually are saturated with oxygen gas de- 
rived largely from the atmosphere. 

Much of this dissolved carbon dioxide 
gas is combined in a weak chemical union 
as the bicarbonate of calcium or magne- 
sium. Some of the carbon dioxide may be 
combined in a weak union with water to 
form carbonic acid. The latter combination 
in chemical analysis is usually referred to 
as free carbon dioxide. 


Effect Carbon Dioxide and Oxygen 
in Steam 


A water containing much bicarbonate 
will liberate some of this carbon dioxide 
when it is heated, according to the follow- 
ing reaction: 

heat 
Ca(HCO;3)2 < Ca CO; + H,O + CO; 
This breakdown of bicarbonate may occur 
in boiler feed water heaters, power and 
heating plant boilers and so forth. 

Since carbon dioxide is appreciably sol- 
uble in water, it therefore quite readily 
dissolves in the condensed steam forming 
a weak carbonic acid solution, according 
to the following reaction: 

CO.+H:.0 — H, CO; = Ht + HCO;37 
While the per cent of carbon dioxide found 
in such condensates is quite small, it may 
be enough to cause much damage to steel 
and iron piping, according to the following 
reaction: 
Fe + 2 H: COs; — Fe(H CO;). + 2H 
The presence of oxygen in such a steam 
condensate would be expected to acceler- 
ate corrosion by its depolarizing or oxidiz- 
ing action as follows: 

2H +O-—H:0 
Since both of the gases carbon dioxide and 
oxygen may be present in closed steam 








heating and power systems, their combined 
action may well be the main cause of the 
serious corrosion which occasionally occurs 
in such systems. The extent of the corro- 
sive action of this combination varies in 
degree depending upon the materials used. 
Copper, red brass, Admiralty metal, alu- 
minum bronze, aluminum brass and cer- 
tain bronzes withstand this type of attack 
much better than most ferrous materials 
which are used in steam lines. 


Reducing Extent of Corrosion 
in Steam Lines 


In steam generating plants for heating 
or power, the corrosion is kept to a mini- 
mum by 


(1) Generating high purity steam (water 
treatment, boiler design, and oper- 
ation); 

(2) Preventing contamination of the 
steam by carbon dioxide and oxygen 
after it enters the system (air leak- 
age); 

(3) Use of the most economical corro- 
sion resistant materials (for pipe, 
tubes, valves, and so forth). 


These remarks also apply to all equipment 
in which steam is used for heating, such as 
domestic hot water and steam heating 
plants, laundries, chemical processing 
plants (using evaporators, heat exchangers, 
condensers, and heating coils), food indus- 
tries, plastic molding equipment and so 
forth. In such equipment, arsenical copper, 
phosphorized copper, red brass, Admiralty 
metal, aluminum brass, Muntz metal, 70- 
30 cupro nickel and other alloys have been 
widely used with very satisfactory results. 


Effect of Other Impurities 


In some instances, waters high in mag- 
nesium chloride or organic acid when heated 
have produced hydrochloric acid or vola- 
tile organic acid which have been much 
more vigorous in their action than car- 
bonic acid. Sometimes these acids are neu- 
tralized by the addition of ammonia to the 
water, or vapors. While such treatment 
will effectively protect iron or steel, it may 
accelerate the corrosion of copper base 
alloys. A steam containing some ammonia 
may lead to rapid corrosion of non-ferrous 
metals wherever condensation occurs; for 
example, condenser tubes. Unfortunately, 
the reaction proceeds more rapidly when 
the metal is stressed. Such copper- base 











NEW DEVELOPMENTS 











This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


A Metal Shear that can be quickly arranged 
for shearing, squaring, slitting, stripping or 
notching light and medium weight metals to 
extremely close tolerances has been made 
available. The maximum shearing width of 
the blade is 9 inches. The blade is reversible, 
offering double service without resharpening. 
An automatic spring-charged action provides 
faster operation and greater production out- 
put with tolerances to .001 in all duplicated 
work, (No. 500) 


A Portable Flaring Tool, recently placed on 
the market, is designed to produce a double- 
lap flare on steel and non-ferrous tubing in 
sizes ¥g to 48 inch outside diameter. The tool 
consists of a pair of holding jaws and a U- 
shaped clamp with a built-in vise. The hold 
ing jaws are counterbored to provide the 
exact length of tubing for the correct double 
flaring of each size. (No. 501) 


A Gear Tester designed for the inspection 
of precision gears has been developed re- 
cently. An accurate master gear is placed on 
an arbor while the gear to be tested is placed 
on an adjacent arbor directly in contact with 
the master. When these two meshed gears are 
rotated any divergence or error is shown by 
the dial on the comparator head, which reads 
to .001’’, .0025”’, .0005” or .0001” as desired. 
This device, which is of vertical construction 
and easily transported, will show gear eccen- 
tricity, variation in tooth thickness, errors in 
spacing, off-center teeth, etc. (No. 502) 


A Swing Type Grinding Machine sus- 
pended by a chain and swivel at its center 
of gravity has been placed on the market 
The grinder wheel operates at motor speed 
on the end of a shaft extension from the 
motor. Guide handles lie on either side of 
the shaft tube. This tube as well as the wheel 
guard can be rotated to reach large or difficult 
jobs. (No. 503) 





tubes are usually covered with a dark blue, 
black or dark brown colored film, and when 
flattened or examined microscopically, may 
reveal trans-crystalline or inter-crystalline 
cracking. Sometimes the cracking is evi 

dent without the aid of the microscopic or 
flattening test. Failure may occur in a 
relatively short time. The copper- base 
alloys vary in their resistance to this type 
of corrosive attack. Those higher in copper 
content show greatest resistance to crack 

ing. The 70-30 cupro nickel has the best 
resistance. 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.— Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— PHONO-ELECTRIC* ALLOYS— 
Brass, bronze, copper, Duronze, High-strength bronze trolley, messen- 
for stamping, deep drawing, forming g¢r wire and cable. 

WELDING ROD— For repairing 
CONDENSER, HEAT EX. <ast iron and steel, fabricat- \ 
CHANGER, SUGAR TUBES— '"* silicon bronze tanks. Arnsad 
For steam surface condensers, heat ex- LE DRITE* ROD—For 
changers, oil refineries, and process making automatic screw ma- 
chine products. 


and spinning. 


industries. 


BRIDGEPORT 


“Bridgeport” 


Established 1865 





BRASS, BRONZE, DURONZE COPPER WATER TUBE. 
WIRE— For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- —Engineering staff. 


strength silicon bronzes for cor- 
rosion-resistant connectors, BRASS AND COPPER PIPE 


marine hardware; hot rolled Note: Bridgeport products are sup- 
sheets for tanks, boilers, plied in accordance with existing 
heaters, flues, ducts, lashings. priority regulations. 


FABRICATING SERVICE DEPT 


*Trade-name. 
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The villain 


threatens your plant, too! 





IRE, the saboteur, can destroy your plant — 
even though you've installed the most modern 
fire-fighting equipment! If your men don’t know 
how to operate it, or if they use the “right” equip- 
ment against the wreng fire, disaster can easily result. 
Believing that visual instruction is easiest un- 
derstood, longest remembered, Walter Kidde & 
Company have produced a color film with sound. 
It shows exactly what to do when fire strikes. It 


pictures the different classes of fire, shows how 
to fight each of them. It’s fast-moving, grips the 
attention of its audience during the twenty min- 
utes of its run. 

We'd be glad to show this film to key men at 
your organization. There is no obligation what- 
ever for this service. Just drop a line today to 
the address below and we'll arrange a showing 
at your convenience. 





WALTER KIBDE & COMPANY, INC., 1131 


NOVEMBER, 1943 


MAIN STREET, BELLEVILLE, 





N. J. 
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Steel Institute have experimented for some 
years in the hope of finding a low-alloy 
steel which would have a better corrosion 
resistance to sea water and at the same 
time fulfil ship-building requirements and 
not be too costly. . 

No steel possessing all’ the required 
properties is at present in sight, and the 
application of paints and compositions 
seems to be the method most worthy of 
study. Bottom composition systems gen- 
erally consist of one or more anti-corrosion 
coats, followed by one relatively thick 
anti-fouling coat. 

The behavior of the paint system must 
be considered as a whole. The protective 


success of a complex paint system depends, 
in the first place, on the adhesion of the 
first or priming coat to the ship’s plate. 

Plates usually undergo one of the three 
treatments before they are painted in the 
shipyard, namely acid pickling followed 
by weathering, weathering only, and weath- 
ering followed by a period of immersion in 
water during fitting-out, the first coat of 
anti-corrosion composition not being ap- 
plied until the final docking. All three 
are followed by scratch-brushing before 
painting. The first treatment is the gen- 
eral practice in the Royal Navy, and the 
second is commonly applied in the British 
Merchant Navy. 





DOG-EARED? 


Write for this... 


@ Catalogues in constant use get dog-eared and 


illegible. Sometimes a few pages are missing... 


pages that might contain information of value to 


the users. Why not look at your copy of the Johnson 


Bronze Catalog No. 410. If it needs replacing . . . or 


if you can use another copy—then drop us a line. We 


will gladly send you a new copy—without obligation. 


JOHNSON 


SLEEVE BEARING 
769 S$. MILL STREET 
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J. C. Hudson has reported that a thinned 
red-lead paint, which can cover 1500 sq. 
ft. per gal., has been used as a temporary 
form of protection on both pickled and 
unpickled plates (weathered for 21 and 35 
days, respectively) and caused a marked 
improvement in subsequent underwater 
tests. It is unlikely that temporary pro- 
tective treatments at the rolling mill, or 
immediately after pickling, would be sat- 
isfactory in the shipbuilding industry. 

It is in the early lives of ships that 
methods of preventing corrosion not based 
on impermeability are most necessary. Zinc 
and barium chromates may be better than 
red lead for continuously submerged areas. 
To meet the difficulty caused by moisture 
on the plate at the time of application, 
J. E. O. Mayne is developing water-emul- 
sion paints, the constituents of which take 
up moisture into the paint before drying, 
and thus make for themselves a good seat 
on the steel plate. 


Information is given on the animals 
and plants that constitute the fouling on 
ships, their distribution, habits of repro- 
duction and growth and their association 
into communities large enough to interfere 
with the progress of the ship; this part 
of the paper is based on the First Report 
of the Marine Corrosion Sub-Committee. 

—G. D. Bengough & V. G. Shepheard. En 


gineering, Vol. 155, Apr. 30, 1943, pp. 358- 
360; May 7, pp. 378-380; May 21, pp. 416-417. 


Thermal Expansion of Copper 
Alloys 


Condensed from 
"J. of Research, 
National Bur. of Standards” 


The linear thermal expansion of some 
industrial copper - nickel, copper - nickel - 
aluminum, copper - nickel - tin, copper - 
tin, copper-lead-antimony, copper-manga- 
nese-aluminum, copper-nickel-iron, copper- 
nickel-zinc, copper-nickel-tin-lead, copper- 
nickel - zinc - iron, copper - tin - zinc - 
lead and copper - zinc-- aluminum - iron - 
manganese alloys for various temperature 
ranges between 20 deg. and 900 deg. C. 
are summarized in studies extending be- 
tween the years 1916 and 1943. 


The addition of 3 per cent of nickel or 
the combined addition of 4.5 nickel and 
5 per cent aluminum to copper has no 
effect on the linear thermal expansion. The 
effects of various heat treatments on cop- 
per-nickel and copper-nickel-aluminum al- 
loys is also very small. The coefficients of 
expansion of two copper-nickel-tin alloys 
containing 20 and 29 per cent nickel were 
appreciably less than the coefficients of 
expansion of copper for the range 20 to 
600 deg. C. Three copper alloys contain- 
ing more than 28 per cent nickel showed 
the smallest coefficients of expansion of 
the alloys studied. 


The coefficients for all of the alloys 
tested range between 14.9 x 106 to 20.4 
x 10° per degree centigrade in the tem- 
perature range 20 to 100 deg. C. 


—Peter Hidnert & George Dickson, J. of Res., 
National Bur. of Standards, Vol. 31, 
Aug. 1943, pp. 77-82 
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HERE you will find modern facilities and equipment 
which comprise one of the most complete refineries in 
the industry. The operating personnel possess a solid 
background of wide experience and a thorough knowl- 
edge of all casting requirements. Here are technicians 
who have spent years in the study and development of the 
most advanced aluminum alloys. When you need Alumi- 
num Alloy Ingot consult— 


Aluminum Refiners 


Division of 
BOHN ALUMINUM & BRASS CORPORATION ~ Detroit, Michigan 
. General Offices: Lafayette Building 


MANUFACTURERS OF ALL TYPES AND SHAPES 
OF CASTING AND DEOXIDIZING ALLOYS 
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dal IMPROVEMENT of Metals 


FORGINGS 


Hummer Screen Bracket Forging must provide excep- 
tional resistance to extremely destructive vibratory stresses. 


by Forging 


Progress is continuous, inevitable. The further improvement 
of your product, for the post-victory period, will be achieved 
only by detecting and utilizing available ideas and experience for 
designing and producing its metal components. It is not the 
metals of which forgings are forged, but the ideas and experience, 
which come into action in forming forgings, that assure and 
sustain dependable performance. You should find it profitable 
to utilize the ideas and experience, which our forging engineers 


have gained, for the IMPROVEMENT OF METALS BY FORGING. 


956 East 64th Street CLEVELAND, OHIO} 
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In the production of any machine part, size, 
weight, and cost are mighty important factors. 
Reducing any one of them is an advantage. 
Reducing all of them is a possibility when 


forgings are used instead of castings. 


For example, the process of drop forging pro- 
vides added strength and stamina through con- 
trolled grain flow and metal distribution. Parts 
can be made with lighter sectional thicknesses 


without sacrificing heavy duty ruggedness — 






Jorgings 
PHOENIX 
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both size and weight can be reduced. Machin- 
ing time is likewise reduced to a minimum. 

Forgings by Phoenix make all of these im- 
portant advantages available to you. And, if 
you'll note carefully, they all add up to a 


definite reduction in costs. 


Put your product on a diet of Forgings by 


Phoenix. Our engineers will gladly discuss 





your problems with you and there’s no 


obligation. 


PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PENNSYLVANIA 
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Inspection of Welded Pressure Vessels and Piping 


Condensed from an 


American Welding Society Paper 


The available methods of inspection of 
welding, namely, visual, radiographic, sam- 
pling and magnetic powder are ll 
applicable, in at least some degree, to 
pressure vessels and piping. In fact, some 
of these methods are mandatory in the 
widely recognized construction codes such 
as the ASME and the API-ASME Pressure 
Vessel Codes. Except for the specific 
requirements of such Codes, any decision as 
to what method of inspection should be 
followed must be based on the nature of 
the information desired. 

It may be presumed that the prin- 
cipal objective in the inspection of weld- 
ing is to determine that the weld is sound, 
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and by that it is meant that the welded 
joint has satisfactory penetration, is well 
fused, and is free from objectionable or 
harmful slag inclusions, cracks or porosity. 
It is, of course, necessary that in some way 
it be determined that the weld metal is of 
satisfactory tensile strength and ductility, 
and that the base material has not been 
injured by the process of welding.  In- 
formation of this mature can best be de- 
termined by the adoption of proper weld- 
ing practices that have been developed by 
proper research or by long usage so that 
experience has shown them to be satis- 
factory. 

The weldability of the base material 


should be known, and the suitability of the 
electrode to be used must be well estab- 
lished. In many instances, such as in the 
case of the construction codes previously 
referred to, it is necessary that the fabri- 
cator establish his method of welding, giv- 
ing consideration to all essential variables, 
and that a test then be made to determine 
that such method may be expected to give 
welded joints of acceptable tensile strength 
and ductility. In some cases, for instance 
in the ASME Boiler Code and for certain 
types of vessels in the Unfired Pressure 
Vessel Codes, specimen welds must be 
made and tested for each vessel. 

The developments in metal arc welding 
that have taken place in the last decade 
are such that there now exists a rather 
extensive knowledge of what constitutes 
good welding practice to obtain weld metal 
of satisfactory tensile strength and duc- 
tility and to avoid injury to the base ma- 
terial, so that inspection of welding today 
is focused not so much upon the question 
of tensile strength and ductility as it is 
upon the soundness of the weld. 

The visual method of inspection for 
soundness of welds is applicable primarily 
only while the weld is being made. While 
the contour of a finished weld may furnish 
some information regarding its probable 
soundness provided, of course, that there is 
definite knowledge of the manner in which 
the parts were prepared for welding, such 
surface inspection cannot be expected to 
give any positive knowledge of the sound- 
ness of a weld. Unfortunately a weld that 
“looks all right” on the surface may be a 
very unsound one. 

Visual examination of a weld as it is 
made affords an opportunity to determine 
that the parts have been properly pre- 
pared for welding, that acceptable ma- 
terials are being used, that the welding 
operator is keeping the weld free from 
serious slag inclusions, and that the weld 
is being fused to the base material. It 
has been shown that the visual method of 
inspection is productive of very reliable 
results provided competent welding opera- 
tors are used, the inspector is capable, 
and the inspection is extensive enough to 
watch every inch of the welding. Such 
inspections, sometimes referred to as “man 
to man inspections,” require an inspector 
for every welding operator and is thus ex- 
pensive. 

On the other hand, a somewhat less ex- 
acting program of inspection, but based 
upon the use of competent welding opera- 
tors as determined by test, supervision by 
competent foremen, and check inspections 
from time to time to see that proper prac- 
tices are being followed, has been pro- 
ductive of a grade of welding that has 
proven itself reliable for a great many 
classes of service. 


Radiographic Methods 


The radiographic inspection of welding 
may be carried out by the use of X-ray 
or by gamma-ray. ‘The former is accom- 
plished by the use of an X-ray tube and 
the latter by the use of a capsule of radium 
or of radium emanation. 

The X-ray method is most generally ap- 
plicable in the shops of manufacturers of 
pressure vessels, although some X-ray ¢x- 
aminations have been made in the field. 
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F YR the convenience of liquid preparations and their saving in 


mixing time and money—here are the two solutions you want... 


Kodak Liquid X-ray Developer (containing Kodalk) provides 
(1) a solution that is identical in uniformity and stability and 
in development time to that made from Kodalk X-ray De- 
veloper; and (2), without the auxiliary powder supplied with 
each bottle, a rapid (3-minute) developer. 

In proper dilution, it is its own replenisher—extending the life 


of the solution, yet maintaining the original development time. 


Kodak Liquid X-ray Fixer provides a rapid fixing solution 

which imparts maximum hardness to emulsions and promotes 

rapid drying, especially important in industrial inspection. 
* + * 

4nd in both developer and fixer you have the “plus” of 

Kodak—the knowledge that both are products of a plant 

devoted entirely to the manufacture of chemicals for radio- 


graphic and photographic applications . . . that they are 


formulated against a background of knowledge and experi- 


ence... are balanced for the requirements of Kodak X-ray 


Films ...and are compounded with laboratory care. 


EASTMAN KODAK COMPANY . X-ray Division + Rochester, N. Y. 
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The anti-tank fire was a little too much for the old battle-buggy 
today. but she will soon be back in action for another crack at the 
cnemny. Thanks to x-ray, disabled tanks can be reconditioned and 
safely returned to service by replacing damaged parts with 
parts from other disabled tanks—a procedure not to be risked 
unless such parts are found to be entirely free from internal 
strains, which cannot be detected by human eye. At salvage 
stations. x-ray units are used to determine which parts are usable, 
and which must be scrapped. This rapid, sure method of getting 
tanks “back in action” contributed to the United Nations’ string 
of African victories. 

The possible contributions of x-ray in the industrial accom- 
plishments of the world of tomorrow are a challenge to the imagi- 
nation. The war has resulted in the training of thousands of 
skilled x-ray technicians and the development of marvelous new 
X-ray instruments to unlock the secrets of nature. Those who are 
alert enough to make use of its possibilities will have a very 


powerful tool at their command. 


However, such applications of the X-ray 
method in the field is limited because of 
the bulk of the equipment involved. Ou 
the other hand, the gamma-ray method iu- 
volves equipment of relatively small bulk. 

The radiographic method of inspection is 
most suitable on butt welds where both 
sides of the weld are readily accessible. 
The method is less applicable to welds at- 
taching nozzles to shells. 

Either method of radiographic examina- 
tion as commonly used furnishes a record 
on a photographic film, and the prin- 
ciple of either one is that any defect such 
as a slag inclusion, porosity, certain types 
of cracks and serious lack of fusion do 
not absorb the penetrating ray to the same 
degree as solid weld metal or the base 
material, and thus these defects are shown 
on the film as dark areas. The interpre- 
tation of such evidence on the radiographic 
film are not too difficult to make but do 
require some degree of experience. 

It appears that there has been some ten- 
dency to view radiographic methods of in- 
spection as being quite complete. On the 
other hand, it is believed that all those 
who have had experience with this method 
of examination will agree that there are 
certain types of cracks or lack of fusion 
that are not detected by X-ray examination 
as ordinarily applied. 

With particular reference to cracks it 
should be understood that the plane of the 
crack must be parallel to the penetrating 
ray or, at least, nearly so. Fortunately, 
a crack that is of any depth in a butt weld 
will usually be in that plane and can, 
therefore, be detected by radiographic ex- 
amination, although careful radiography is 
necessary as is also close examination of 
the radiographic film. 


Sampling of Welds 

The sampling method of inspection of 
welding may be carried out either by the 
trepanning of plugs or by the removal 
of a boat-shaped specimen as is accom- 
plished by the use of equipment known as 
a “weld prober.” Either of these methods 
remove samples from the welded seams at 
selected points. These may be locations 
that are definitely under suspicion or they 
may be selected at random to get an idea 
of the average quality of the weld or to 
exert a psychological pressure upon the 
welding operator that any part of the weld 
that he makes may be so examined. Of 
course, when used in this manner, the weld- 
ing operator should know in advance that 
such an examination will be made of his 
welds. 

When plugs are removed by trepanning, 
the hole so made is sometimes closed by 
a threaded plug, which may be seal welded 
for tightness if so desired or a plug may 














THE X-RAY TUBE IS THE HEART be welded into the hole. There has been 
OF THE X-RAY MACHINE... some objection to this method of ex- 
The majority of leading makes of X-Ray ap- amination when the hole is closed by weld- 
paratus are equipped with Machlett Tubes. ing, as some have felt that severe stresses 
are set up by welding in a constricted 
Sa place. 
The boat-shaped specimens removed by 
MACHLETT the weld prober provides material that can 
o j, | be tested in several ways such as for sound- 
Laboratories. SU. | ness, for tensile strength, and for duc- 
SPRINGDALE \ CONNECTICUT tility. The opening left in the weld is 
= similar in many respects to a welding 
sis ew ey roove and thus lends itself readily to re- 
LARGEST PRODUCERS OF* X-RA TUBES caldidle ivishinut aneak AGUA 
X-RAY TUBE SPECIALISTS SINCE 1/898 
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PRECISION 
HYDRAULIC TESTING MACHINE 


with Pendulum 
Load Indication 








MORE ACCURATE, MORE DEPENDABLE 
FOR PRODUCTION TESTING because; 


Pendulum load indicator operates on the natural laws of gravitation. 
... This principle of operation is not affected by temperature changes 


or subject to metal fatigue.... Write for descriptive literature and quotations. 


*RIEHLE 


TESTING MACHINES 


Division of 


American Machine and Metals, Inc., East Moline, Illinois 





Other Products: IMPACT TESTERS + VICKERS HARDNESS MACHINES ~- B6RINNELL HARDNESS TESTERS + MEASURING INSTRUMENTS 
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he magnetic powder method of inspec- 
tion involves the magnetizing of the por- 
tion of the weld te be examined and then 
applying a suitable para-magnetic powder, 
such as iron filings, to the surface. When 
properly magnetized, the powder will 
gather at any crack that-extends to the sur- 
face and may also, by a similar indication, 
reveal sub-surface defects, provided they 
are not too far below the surface and pro- 
vided they are of sufficient magnitude to 
provide the magnetic field at the surface, 
which will hold the powder in contact 
with that surface. 

Inasmuch as cracks that develop in welds 
as they are being made are one of the most 
serious types of defect that may be encoun- 


tered, and are frequently difficult to detect 
except upon a most minute examination, 
the magnetic powder method of inspection 
is valuable for use as a weld is being 
made to insure that no cracks exist in 
a given layer of welding before the sub- 
sequent layer is deposited. In many in- 
stances this method of inspection has been 
used for each layer of welding as applied, 
and where radiographic methods were not 
available, and in many instances cracks 
have been found which were repaired be- 
fore further welding was done. 

As our experience with welding and 
its application to more extensive fields in- 
creases, the probability of defective work 
decreases provided, of course, that those 








METALLURGICAL PRODUCTS ANALYZED 
SPEEDILY AND ACCURATELY 


Slomin High Speed Electrolytic Analyzers 


The rapid acceptance of this in- 


strument for metallurgical analysis 
is outstanding endorsement of its 
proven ability and consistent relia- 
bility. Over 800 Slomin Analyzers 
are now in use in metallurgical 
laboratories. 

Electrode design, current effi- 
ciency and improved procedures re- 
duce deposition time formerly re- 
quired by other systems as much as 


































25 to 40 


bility of results. 


tine determinations. 





%. Under these high speed 
conditions hard, smooth, bright and 
closely grained deposits that firmly 
adhere to the electrodes are pro- 
duced, thus assuring good reproduci- 
Users report an 
accuracy of 0.01 to 0.04% for rou- 


Each model is portable and en- 


closed in a welded steel case finished 
in acid resistant baked white enamel. 
The brushless motor is vapor tight 
and is therefore unaffected by corro- 
sive fumes. 

Both models have an electrically 
heated, rheostat controlled beaker 
platform for adjusting solution tem- | 
peratures, and voltmeters and am 
meters so that detailed studies can 
be made. 

Each position of the two place 
analyzer is a complete circuit that 
operates independently of the other. 
Consequently this unit can be used 
for the simultaneous determination 
of two samples having widely diver- 
gent characteristics. 

No accessory generators or rhe- 
ostats are required—all models are 
self-contained, portable and operate 
from standard electric circuits. 

A laboratory manual of high 
speed electrolytic methods of analy- 
sis written by G. W. Slomin is sup- 
plied with each analyzer. Individual 
copies are available at $1.50 each. 











Literature on Request 


@ S-29460 Slomin Electrolytic Analyzer. 
One position, 5 Ampere Model, with 
rests Plate. For operation from 115 
volt, 60 cycle circuits. Each.......... $170.00 
@ $-29462 Ditto. But for operation from 
230 volts, 60 cycle circuits. Each....$175.00 
@ S-29465 Sliomin Electrolytic Analyzer, 
Two positions, 5 Ampere Model, with 
eaten Plate. For bo from 115 
volt, 60 cycle circuits. Each............ 310.00 
@ S-29467 Ditto. But iy opera- 
tion from 230 volts, 60 cycle 
CURGUIGE, BBCi sccccccccseesecses $320.00 
High Speed Electrodes for Use 
with Slomin Electrolytic 


Analyzers 
@ $-29632 Corrugated Piatinum 
Anode (Pat. pending). Price sub- 
ject to market. 
@ $-29672 Corrugated Platinum 
Cathode (Pat. pending). Price 
subject to market. , 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago 11, Ill. 


Michigan Division: 1959 East Jefferson, Detroit 7, Michigan 
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who use welding understand its fundamen. 
tal principles and what must be done to in. 
sure good work. This means further that 
intelligent foremen and supervisors are 
necessary, and that honest and competent 
workmen are employed to do the work. 
Where such intelligence and honesty are 
applied, inspection becomes less necessary 
than in the case where slipshod methods 
and short-change eee are the vogue, 


—wW. D. ee , Am. Welding 
hae. ”1943 meeting. 


Double-Exposure Radiography 


Condensed from “Transactions,” 
American Society for Metals 


To detect the vertical position of flaws 
in metal parts, it is possible to make two 
stereoscopic exposures on the same film, 
The vertical height above the film of the 
flaw producing the image may be found by 
the following formula (No. 1): No (flaw- 

focal dist. x image shift 
film-distance) —= ———————_——_ 
tube shift -- image shift 

By placing a lead marker on the speci- 
men being radiographed and noting the 
shift of its image on the film, eithe: the 
flaw-film distance or the focal distance may 
be eliminated. By assuming the X-ra\s to 
be parallel a simplified and sufficient! ac. 
curate formula, (No. 2), utilizing the ‘ead 
marker, is derived as follows: 

Flaw-film dist—= 
marker-film dist. x flaw image s! 





—- 





marker image shift 

Experiments were conducted to deter ine 
the accuracy with which holes could }- lo- 
cated in aluminum and steel casting by 
these methods. The tube used was a _hil- 
lips Metalix Macro 200 p.k.v. type ith 
water-cooled stationary anode. All e¢ 0s- 
ures were made at 5 ma. The time was 
measured from an arbitrary position a 
protective rheostat because the voltage had 
to be brought up slowly by means o! the 
rheostat. The perpendicular focal dis ince 
(target to film) was taken as 91.8 cm 

Test parts for aluminum were wu ma- 
chined cast aluminum bars, 48 x 7.5 cm, 
of different thicknesses. Each casting had 
twelve holes, 6.4 mm. in diam. of varying 
depths. The maximum possible error in re- 
cording these depths and the thickness of 
the casting is about = 0.3 mm. Test cast 
ings 1 and 2 in. thick were radiographed 
with the holes on top and also next to the 
film. Those 114 and % in. thick were su 
perimposed and radiographed together with 
the holes at the inner faces. Non-Screen 
film with 0.2 mm. lead filters was used. 


Steel Tests 


For steel, test specimens consisted of 
cast steel blocks 11 by 3.8 by 1.3 cm. and 
11 by 318 by 215 cm., with grooves 1.3 
cm. wide in which were fitted slotted bars 
of two kinds. The first contained slots 0.3 
cen. wide and varied in depth from 0.25 
2.0 mm.; possible error + 0.04 mm. The 
other had slots 0.32 cm, wide, varying im 
depth from 0.5 to 3.0 mm.; possible errot, 


+ 0.1 mm. Two of each size were radio 
(Continued on page 1187) 
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graphed together, one slotted bar on top and | 
one .between, making the total thicknesses 
2.5 and 5.1 cm. High-speed film with two 
intensifying screens was used as Non- | 
Screen film was unsatisfactory. | 
In working with aluminum it was found | 
that drilled holes greater than 10 per cent | 
of the casting thickness produced images of | 
such clarity that their tops and bottoms | 
could be located and the depths of the | 
holes estimated. The errors in the calcula- | 
tions of depth were usually of the order of | 
—50 per cent. The location of the holes | 
themselves was found to be possible with 
errors usually much less than = 10 per 
cent of the casting thickness and often un- 
der = 3 per cent when sensitivity was un- 
der 4 per cent. As the experimental holes 
were of uniform shape, these errors corre- 
spond to optimum conditions. A tube shift 
of 1 ft. was found adequate except when 
the holes were near the bottom of the cast- 
ing when a larger shift gave better results. 
In working with steel, it was not found 
possible to distinguish between images of 
tops and bottoms of the slots so each 
asurement was made from the edge of 
image and recorded as thé middle of the 
Results of the experiments compared 
orably with those on aluminum. The 
irability of good technique, giving great- 
sensitivity was clearly shown. With 
metals it was noted that the errors in 
the second equation were more nega 
han those made with the first 


James Rigby, Trans. Am. Soc. for 
Metals, Vol. 31, Sept. 1943, pp. 599-608 


\tension Speed in Creep Testing 


Condensed from 
“Archiv Eisenhiittenwesen’’ 


investigating creep processes it had 
bserved that the elongation velocity 
function of the tension does not in- 
uniformly but slowly at first and, 

ining at a fairly narrow load range, 
quickly. This discontinuity point 

nes especially distinct by plotting the 
logarithmically. Practically all tech- 

illy important mettals (steel, lead, 
ninum, magnesium, copper and tin) 
w this bend very distinctly, and its lo- 
on is a measure for the creep strength. 
The branch of the curve with the great- 
elongation velocity is more strongly de- 
ndent on temperature and steel composi- 
The occurrence of the bend is due 
particular to the condition that for 
rall loads a general flowing of the ma- 
rial is prevented by reason of the poly- 
rystalline structure and the increase of 
strength with tension. 
The high flow velocities at high loads | 
are caused especially by strong formation | 
of The distinct discon- | 


of gliding planes. 
tinuity point must, therefore, be considered 
as an indication of a material easily char- 
acterized as creep-resistant. 

An exception can occur if in spite of a 
distinct bend the material yet is not creep 
resistant; in this case other processes are 
at work that cause a softening of the ma- 
terial, e.g. precipitations. This, phenomenon 
must still be further investigated in ma- 


terials after the creep test. 


—F. Sauerwald. Arch. Eisenhiittenw., 
Vol. 16, Jan. 1943, pp. 269-272. 
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INDEPENDENT OPERATION 


of each unit, in respect to electrolysis cur- 
rent control polarity reversal and speed of 
electrode has always been featured in WACO 
Electrolytic Apparatus. Both voltage and amp- 
erage are CONTINUOUSLY indicated for EACH 
unit. 


INSTANTANEOUS RELEASE 


of electrode is accomplished by simple pres- 
sure of index finger and thumb. .. with the 
WACO chuck. Eliminates the inconvenient 
threaded end of old style holders. 


The WACO Swinging Arms avoid supports of 
cumbersome wood blocks ... as a touch of 
the finger is sufficient to swing the WACO 
arms aside for easy removal of electrodes! 


AMONG THE USERS 


Aluminum Co. of America Genera! Electric Co 
(6) General Foods Corp 
American Optical Co General Motors Cor} 
Columbia Tool Steel Co Griffie Wheel Co 
Commercial Solvents Inland Metals Refinin 


Cory] Co. 
Continentau Can Co Lewin Metal Corp 
American Rolling Mill Lindsay Wire Weaving 


Co 
Rock Island Arsenal 
Sears Roe buck & Co 
Nemours U. S. Customs Laborato 
Extruded Metals, Ih Weirton Steel Co 
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| 
WACO Electrolytic Apparatus 
No. 3520 ML. TWIN UNIT. Individua 
control of electrolysis current and spe 
with DOUBLE scale meters. Inducti: 
Motor for 110 V.A.< 
With Directions and Procedure, $162.00 
No. 3520 W. Automat Washing Sy: 
tem, extra $ 13.50 
No. 3520 BC Direct Current 
Supply $ 9.75 
Write for bulletin MA 1143 





WILKENS-ANDERSON CO. 


111 NORTH CANAL STREET e CHICAGO, ILLINOIS 
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GUARD EMPLOYEE HEALTH by installing 





i -¥34+— S’REACH 
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FLOOR, 


2 VERTICAL RANGE 
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RUEMELIN FUME COLLECTOR & 


Ruemelin Fume Collectors wherever weld- | 
ing operations take place. They remove , 
noxious gases, heat and smoke at the h 
source . . . eliminate employee fatigue... 
speed up welding operations. Built in 3 
foot, 9 foot and 15 foot sizes. Hundreds 
in operation all over the country. Write 
for bulletin No. 37-C. 


RUEMELIN MFG. CO., 
3894 N. Palmer St., Milwaukee 12, Wis. 
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FOR METALLURGICAL ENGINEERS 


Data Handbook on Metals and Alloys 


METALS AND ALLOyYs DaTA Book. By S. L. 
Hoyt. Published by Reinhold Publishing 
Corp., New York, 1943. Cloth, 7 x 10% 
in., 334 pages. Price $4.75. 


Engineers, metallurgists, and others ap- 
plying materials for design or construction, 
are often confronted with new problems 
which require referring to data on proper- 
ties of materials. These data have been col- 
lected from isolated sheets and publications 
which, once filed, are difficult to locate. Dr. 
S. L. Hoyt has rendered a real service in 
compiling a large amount of miscellaneous 
data covering the properties of metals in a 
compact volume which will permit many 
such files to be brought up-to-date by trans- 
ferring the obsolete information to the waste 
basket. 

The book is conveniently divided into 
chapters on Wrought Steels, Cast Steels, 
Stainless Steels, Cast Iron, and Non-Ferrous 
Metals. The data on the new National 
Emergency Steels are quite complete. Hard- 
enability and “S’” Curves are presented in 
such a way that they can be readily used by 
anyone who may not have a comprehensive 
knowledge of the subject. The chapters on 
Cast Steels and Stainless Steels are very 
complete, including such widely separated 
properties as corrosion resistance, thermal 
expansion, creep and allowable design 
stresses. 

Each chapter contains a reference to gov- 
ernment, industrial, and appropriate specifi- 
cations issued by engineering societies. The 
chapters on Non-Ferrous Alloys incorporate 
available data on aluminum, magnesium, 
copper, nickel, tin, lead, and zinc base 
alloys, with additional paragraphs giving in- 
formation on useful industrial properties of 
all the metals in the periodic system. 

It is hoped that this first edition will be 
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revised periodically so that it will continue 
to present the latest and best information on 
new and old alloys. A book of this type 
is of the most use when a reader becomes 
thoroughly familiar with it so that he knows 
just where to turn to find the desired in- 
formation. Before using the book, it is de- 
sirable to read the Preface as this represents 
an exceptionally condensed and clear exposi- 
tion of the use of data on properties of ma- 
terials 

—J. B, JOHNSON 


Powder Metallurgy 


A Course IN POWDER METALLURGY. By 
Walter J]. Baéza. Published by Reinhold 
Publishing Corp., New York, 1943. Cloth, 
64% x 9% in., 212 pages. Price $3.50. 


An introductory course in Powder Metal- 
lurgy, covering in general the basic princi- 
ples and modern practice of this newest 
of metallurgical processes. 

No book, no matter how written, can 
hope to cover every phase of the subject 
matter fully. The author has succeeded 
very admirably in presenting essential data 
and information with which an introduc- 
tory course in powder metallurgy can be 
made both interesting and instructive. 

If we had any criticism to make of the 
author’s views, such criticism would be 
confined solely to the question of pre- 
requisites for such a course. It is suggest- 
ed that fundamental courses in physical 
chemistry and in physical metallurgy are 
both highly desirable before undertaking 
work in powder metallurgy. 

However, this is not a discussion of 
course prerequisites. Those interested in 
initiating courses in powder metallurgy 
will find ample material for introductory 
work in lectures and in laboratory in this 
book. 

—CLARK B. CARPENTER 


Plastics Handbook 


HANDBOOK OF Puastics. By Herbest R. 
Simonds, Carleton Ellis and M. H. Bigelow. 
Published by D. Van Nostrand Co., Inc., 
New York, 1943. Cloth, 7 x 91> in., 1082 
pages. Price $10.00. 


One might have doubted, five years ago, 
the existence of enough basic technical data 
on plastics to fill a 1,000-page handbook. 
Today one is astonished that so much useful 
material was successfully packed into no 
more than 1,000 pages. All of which 
epitomizes the fabulous growth of the plas- 
tics field; including (as does this book) 
natural resins, synthetic rubbers and syn- 
thetic coatings. 

The book is divided into 9 sections in- 
cluding an introduction outlining broadly 
the nature of the “plastics industry’’ and 
giving many data on ihdividual companies, 
and an appendix whose glossary of terms, 
identification of trade names and bibli- 
ography alone are of unusual value. There 
are sections on properties, raw materials, 
plastics production, fabrication methods and 
equipment, chemistry of plastics, applica- 
tions and part design, and commercial co: 
siderations. 

There has been no skimping. Each topic 
is covered intensively and exhaustively and 
none seems to have been omitted. Meta! 
industries engineers will welcome this v: 
ume as their “bible” on these new indust: 
materials. 

—FRED P. PRT 


World Minerals 


MINERALS IN Wortp AFFAIRS. By T. 
Lovering. Published by Prentice-Hall, 1) 
New York, 1943. Cloth, 6% x 9% 
394 pages. Price $5.35. 


Written by the professor of econo 
geology at the University of Michig 
this is not a geology textbook. Inds 
what geology is included is not very ess 
tial to the main theme. The high s; 
of the book is a survey of world hist 
starting around 3000 B.C., as related 
raw materials, transportation routes, 
cilities, and the impact of improving ai! 
changing technology. From this ba 
ground, military war and trade or econon 
wars for possession of or access to, su 
plies of mineral raw materials are traced 
through the industrial era, World War [, 
and the present conflict. 

Then the location, amount, and political 
and financial control of important deposits, 
all over the globe, are recorded for coal, 
oil, iron and steel, manganese, chromium, 
nickel, tungsten, molybdenum, vanadium, 
copper, aluminum, lead, zinc, tin, met- 
cury, and antimony. The metallurgy and 
technology of each are discussed in very 
sketchy fashion, for the enlightment of the 
general reader. 

A few minor slips are made in the 
metallurgical discussions; for example, 
lead foil and aluminum foil are classed 
as equally toxic as food wrappings to sub- 
stitute for tin foil; molybdenum steel is 
said to be a substitute for manganese steel ; 
soon after the discussion of austenitic 
manganese steel, the impression is given 

(Continued on page 1190) 
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Right now, instead of trained executives 
looking for jobs, the jobs are looking for 
them! Industry rea//y needs men who un- 
derstand the basic principles behind to- 
day's spectacular production record— 
men with the ability to guide that effort. 


Countless Opportunities await these 
men, and their services will continue to 
be valuable during the years after the 


war is WO 


The very practical, time-tested law of 
supply at lemand is working overtime 
for the production man who knows the 
principles of: Cost Finding, Production 
Control, P: rchasing and Stcring, Factory 

rganizatin, Personnel Management, 
Advertisiny and the other major func- 
tions of bu iness and industry. 





Thou sands must be trained 


for such men far exceeds 


(The dem: 





the supp! Thousands more must be 
trained to | || this vital need. This train- 
ing must i:.clude not only the subjects 


elated to their jobs of today, but also 


SPECIAL, FREE OFFER 


FORGING AHEAD IN BUSINESS” is a 
M-page booklet which represents the expe- 
ence of 31 years in training men for suc- 
ess. Today's timely edition, written in the 
ight of recent world-wide developments, 
an be of immense value to you. There are 
ho copies for boys or the merely curious: 
mut (© any man of serious purpose, it is 





and prepare you for the more exacting 
business and industrial requirements of 
the post-war world. 


There is a scientific quality about the 
Institute's training which appeals to tech- 
nical men. It is basic, broad in scope and 
fits well into a busy, war-time schedule. 
It further provides access to the thinking 
amd experience of the nation’s famed 


industrialists. 


Noted Contributors 


the fundamentals underlying // busi- These men realize the desperate need 
ness. A foundation is thus laid for the for such training in the production world 
future, and efficiency is improved by 


adjusting particular tasks to the over-all 
picture. And remember—post-war Amer- 


of today, and for that reason contribute 
their help. Among the noted contribu- 
tors are: Frederick W. Pickard, Vice 


ica will mean opportunity to the man President and Director, E. I. du Pont 
whose knowledge encompasses all of de Mamieere’@ Co: Atfied\P?' than: 
the principal divisions of business and Chairman of the Board, General Motors 
industry. Corp.; Clifton Slusser, Vice President 
The Alexander Hamilton Institute can Goodyear Tire & Rubber Co. and Thomas 


give you this added training which will —_J. Watson, President, International Busi 


enable you to do your present job better, 


ness Machines Corp. 


sent free and without obligation. 
In addition, while the supply lasts, we will 
also include FREE ‘How to Prepare an 
Engineering Report’'’—a helpful, 72-page 
guide prepared especially for our techni- 
cally-trained subscribers. To receive both 
booklets without cost, simply fill in and 
mail the attached coupon today. 





ALEXANDER 
HAMILTON 


Alexander Hamilton Institute 
Dept. 78, 71 West 23rd Street, New York 10, New York 
In Canada, 54 Wellington Street, West, Toronto 1, Ont. 


Please mail me a copy of the 64-page book—“FORGING AHEAD IN BUSINESS” 
and also a copy of “HOW TO PREPARE AN ENGINEERING REPORT,” both 
without cost. 
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Firm Name 
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1) FERROUS PRODUCTION 


METALLURGY 
By John L. Bray 
457 Pages Ilustrated $4.00 
This book is concerned with the production of 
iron and steel. Contains condensed descrip- 
tions of equipment accompanied by simple line 
drawings. Statistical material has been kept 
2 minimum. A valuable book for metallu 
gists 
2) NON-FERROUS PRODUCTION’ 
METALLURGY 
By John L. Bray 
430 Page: Illustrated $4.0¢ 
for the metallurgist who wishes to brush uy 
on his knowledge or to become acquainted 


with recent phases of metailurgy. Material is 
presented in a simple, concise manner. In- 
cludes such notable features as full economic 
and tariff discussion, thermal data for reac- 
tions, simplified flow sheets with line draw- 
ings, statistical tables confined to production 
and prices in important countries in significant 
years, 


3) THE METALLURGY OF DEEP 
DRAWING AND PRESSING 
By ]. Dudley Jevons 
699 Pages Illustrated 
This book represents a great saving in time 
und effort for the engineer. In one volume is 
1 collection and critical examination of recent 
developments in metallurgy as applied to deep 
lrawing and pressing Emphasis is on the 
veryday practical problems of industry. 


4) INDUSTRIAL FURNACES, 
2 Volumes 
By W. Trinks 
a) Vol. |1—3rd Edn, 456 Pages, $6.00 
b) Vol. Il—2nd Edn. 351 Pages, $5.00 
Up-to-date material on an important phase of 
metallurgy. Volume I covers the latest prin- 
ciples of design and operation of furnaces. 


Volume II, although a continuation of the 
first, is primarily devoted to practice. 


5) METALLURGY OF COPPER 
By Joseph Newton and 
Curtis L. Wilson 
518 Pages Illustrated $6.00 


A presentation of the underlying principles 
and present-day practices in copper metallurgy. 
Brief treatments are included on the uses of 
copper, ore dressing, copper alloys and their 
fabrication, geographical distribution of cop- 
per ores and their nature. 


$10.00 


JOHN WILEY & SONS, INC. 


Please send me on ten days’ approval the 
books whose numbers | have circled below. 


1—$ 4.00 4b—$5.00 7 —$4.00 
2 —$ 4.00 5 —$6.00 8 —$3.25 
3 10.00 6a—$4.50 9 5.00 
4 6.00 6b—$5.00 10 50 


At the end of that time, if | decide to 
keep the books, | will remit indicated price 
plus postage; otherwise | will return the 
books postpaid. 





WILEY BOOKS 
METALLURGY 





You'll tind these Wiley books practical, authoritative and up to date. Whether 
‘refresher’’ or want to increase your knowledge—look over the 
Wiley books listed below. Select the books you need and mail the coupon now. 
Keep abreast of new developments in metallurgy. Act today! 


ON APPROVAL COUPON 


440 Fourth Avenue, New York 16, N. Y. 


in 





6) STEEL AND ITS HEAT 
TREATMENT, Fourth Edition 
By D. K. Bullens and the 
Metallurgical Staff of Battelle 


Memorial Institute 


a) Vol. 1 445 Pages, $4.50 
b) Vol. I! 491 Pages, $5.00: 


Modern practice in the heat treatment of steels 
and the underlying principles involved are pre- 
sented in this treatise. Volume I includes 
sections on metallurgical principles, surface- 
reaction processes and control of heat-treating 
operations. Volume II covers simple and com- 
fen engineering steels and _ special-purpose 
teels, 


7) AN INTRODUCTION TO 


METALLURGY 
By Joseph Newton 
537 Pages $4.00 
Answers in a clear concise manner the three 
fundamental questions of metallurgy: What 
are metals and alloys? Where are the sources 
of these metals? How are these metals ex- 


tracted? 


8) GENERAL METALLOGRAPHY 
By R. L. Dowdell, H. S. Jerabek, 
A. C. Forsyth and C. H. Green 


291 Pages Ilustrated $3.25 
Written from an engineering viewpoint; this 
book covers the fundamental principles of both 


ferrous and nonferrous metallography Serves 
as an excellent introduction to the many spe 
cialized treatises and technical literature now 
available. 


9) PLASTIC WORKING OF METALS 
AND POWER PRESS OPERATIONS, 
Second Edition 

By E. V. Crane 


450 Pages illustrated $5.00 


An explanation of plastic working theories. 
Metal working processes, mathematical calcu- 
lations, testing methods and mechanics of ma- 
terials are included in this comprehensive study 
in pressed-metal engineering. 


10) METALLOGRAPHY OF 
ALUMINUM ALLOYS 


By Lucio F. Mondolfo 
351 Pages $4.50 


A comprehensive, practical study of aluminum 
alloys. Offers a complete collection of equi- 
librium diagrams, describes the microstructure 
of commercial aluminum alloys and illustrates 
the constituents commonly present. Illus- 
irated with original photomicrographs. 
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(Book Reviews 


Cont. from page 1188) 


that straight chromium steels have remark. 
able high temperature strength in contrast 
to molybdenum steels; and phosphorus js 
said to be removed in iron smelting by 
mere contact with magnesium oxide. 
There are various other slips of like nature, 
none of which affect the soundness of the 
main argument. 

Lovering believes that Japan built up 
quite ample stock piles of all important 
raw materials. Without arguing the point 
directly, it is indirectly made abundantly 
clear that the United States ought to acquire 
ample stock piles agaimst future emer. 
gencies. 

The book is well written. The reviewer 
spent, pleasurably, nearly as many hours 
on it as he had expected to spend minutes 
in going over it for review. 

—H. W. Gitietr 


Handbook of Chemistry, Physics 


HANDBOOK OF CHEMISTRY AND Puysics 
By Charles D. Hodgman and Staff. Pub. 
lished by Chemical Rubber Publishing Co,, 
Cleveland, 1943. Fabrikoid, 5 x 74 in 
2553 pages. Price $4.00. 


The 27th edition of the Handbook of 
Chemistry and Physics, published by the 
Chemical Rubber Publishing Company, 
Cleveland, has just come off the press. The 
latest edition of standard reference 
work contains about thirty pages more ‘han 
its immediate predecessor. A supple .en- 
tary table on alloys includes many of the 
more common non-ferrous composi: ons 
which have assumed wartime import ace, 
and some of the NE steels. The list 1 eds 
a little pruning or revising as to son — of 
its older members, however. Some o: the 
mames and compositions have appar utly 


this 


been carried along even though the om- 
position of the metal has been char zed, 
or the original name is no longer in :en- 
eral usage. 

Specific gravity, coefficient of expan-ion 
and melting point are listed, but all ‘hese 
values are given for less than half of the 


alloys mentioned. The sections de:|ling 
with X-ray and crystallographic data have 
been supplemented pending a completc re- 
vision of text pertaining to this rapidly 
developing subject. Data upon emission 
spectra should prove of interest. 
—KENNETH [OSE 


Other New Books 


Fuet Or anp 1T8 Comsustion. Published 
by The North American Mfg. Co., Cleveland, 
1943. Fabrikoid, 5 « 7% in., 37 pages. Price 
$1.50. This booklet has been prepared by the 
research department of the North American 
Mfg. Co., for the users of fuel oil. It contains 
considerable original material and a synopsis of 
data pertaining to fuel oil. The four leading 
topics discussed are “Crude Qil Constituents 
and Classifications,” “Crude Oil Processing,” 
“Properties of Fuel Oils” and “Fuel oi! Com- 
bustion.” 


Tue Incor Puase or Street Propuction—2p 
Epirion By Emil Gathmann. Published by 
The Gathmann Engineering Co., Baltimore, 
Maryland, 1942. Cardboard, 7 10% in., 141 
pages. This second edition gives details of the 
basic information contained in the first. There 
has been included a review of cross sectional 
contours of various types and a chapter has been 
added on the economic value of big-end-up 
production. The highlights of a test conducted 
by the Bureau of Standards on rail steels 
make up another section. 
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An Electronic Testing Apparatus 


sting device with a wide range of 

pc ities, the Cyclograph, has been pro- 
d yy the Allen B. Du Mont Laborator- 
Passaic, N. J. At a demonstration 

plant October 8, the instrument de- 

te variations in hardness of steel parts, 
ity of case in case-hardened pieces, 





picked out bundles of welding rod contain- 
ing one or more defective pieces, and oper- 
ated an automatic sorting device that sepa- 
opper-clad steel cups showing varia 
n the cladding metal. — 
Cyclograph is an electronic apparatus 
r testing metals, both magnetic and non- 
magnetic, for correspondence with a given 
tandard. A cathode-ray tube provides the 
indicator. Properties of the metal that may 
be studied are: case depth, carbon content, 
brittleness, variations in heat treatment, 
chemical composition, or plating thickness. 
In order that the variation of the property 


; 
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in question be measurable, it is necessary 
that other properties remain reasonably con- 
stant. 

Comparison is made upon the basis of 
core losses in a coil at different frequencies 
Three frequencies are usually used, currents 
being applied simultaneously. The selection 
of the proper frequencies is a matter for an 
electronics engineer, and for this reason the 
instrument is offered upon a rental basis 
only. Settings are predetermined at the plant 
for given applications, and the actual mak- 
ing of the test requires no particular skill. 

Frequencies are chosen which emphasize 
the particular metal characteristic being ex- 
amined. If chemical analysis or grain struc- 
ture is in question, low frequencies, some- 
times of the order of 500 cycles per sec., 
will give widest variation. 

With magnetic metals, the hysteresis 
losses form a basis for differentiation, and 
currents of much higher frequency may be 
used. Eddy current losses provide an ad- 
ditional characteristic. : 

If surface structure is to’ be studied, the 
higher frequencies, which have a pronounced 
“skin effect,’ will be used. For nonmag- 
netic metals, eddy current losses and the 
condition sometimes called mechanical 
hysteresis, or molecular vibration, provide 
differential characteristics. These are best 
studied at ultra-high frequencies. 

By combining the effects of several fre- 
quency readings, each giving its maximum 
response for a given set of conditions, a 
more reliable determination can be made 
than would be possible considering one 


property only. 


The tests are non-destructive, and so can 
be used on finished parts. They can 
planned to be used for every piece, even 
with small parts, and so improve quality 
control. A test requires only a few se 
onds to make, and can be performed even 
on articles already packaged, under prope: 
conditions. 

The apparatus will not make chemica 
analyses, nor indicate variation from a 
standard in one property if several oth 
properties vary simultaneously. It 
offered as a valuable supplemental test 


Gas Pressure Regulator 


A new gas pressure reducing regulator is 
available for inlet pressures up to and ex 
ceeding 4,000 per sq. in. and for delivery 
pressures up to and over 1,000 per sq. in. 
It is designed particularly for refilling to 400 
and 800 per sq. in. smaller cylinders from 
cylinder manifold systems, and is made by 
the Victor Equipment Co., 844 Folsom St 
San Francisco 


Greater pressure accuracy is due to a spe- 
cially-designed diaphragm that is gas-loaded 
instead of spring-loaded, with damage to the 
diaphragm virtually impossible. Loading 
pressure of the main regulator is controlled 
by a built-in pilot regulator, the tens: 
screw of which is so arranged that it will 
not permit a diaphragm loading pressure 
beyond a predetermined maximum. 

If the operator wishes to diminish a pre- 
viously set operating pressure, he merely re- 
leases the tension screw of the pilot regu- 
lator and exhausts the dome pressure by a 
non-leak release valve 
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1,100-Ton Hydraulic Forging Press 


A 1,100-ton, self-contained hydraulic 
forging press, equipped with 35-ton ejector 
and a sliding die table is announced by 
E. W. Bliss Co., 53rd St. and Second Ave., 
Brooklyn 32, N. Y. It is electrically con- 
trolled and properly interlocked so that the 
press, die slide and ejector operations ¢an 
only occur when the different actions are in 
their proper positions. 





Che 150 h.p 


pumping unit 


permits 
speeds of: quick advance, 750 in. per min.; 
pressing, 37 in. per min.; return, 725 1n. per 
min. 


Four methods of operation are provided 
for the main slide: (1) Semi-automatic 
cyclic operation—press completing one 
press. cycle and then stopping; (2) full 
automatic operation—press slide operating 
continuously until a stop button is de- 
pressed; (3) joggling control by means of 
a drum type switch permitting small recip- 
rocations of the press in answer to the posi- 
tions of the drum type switch and also re- 
taining the quick advance and quick return 
features; (4) inching control, permitting 
small increments of approach of the press 
by push button, the press descending only 
as long as the down button is held de- 
pressed and only at pressing speed and open- 
ing only as long as the up button is held 
depressed. 

This inching control retains the same 
safeguards against over-pressure and over- 
travel as the production control. 


Furnace for Brazing, Soldering, 
Sintering, Etc. 


A small furnace for continuous automatic 
brazing of copper pieces, silver soldering, 
sintering or bright annealing of metal strips, 
bands, etc. that requires a uniformly bright 
high surface finish is announced by W. S. 
Rockwell Co., 50 Church St., New York 7. 

Pickling, cleaning and drying are unneces- 
sary. Design permits the utilization of gas, 





with a burner firing from each furnace end 
though electric heating can also be arranged 
Automatic temperature control is provided. 


The work moves on a continuous mesh 





belt conveyor into a small enclosed charg. 
ing neck and then into a square muffle, 
emerging into an enclosed water-cooling 
zone. Dimensions of the above components 
depend on size, quantity of pieces to be 
treated and speed of travel. The mufile is 
of Nichrome. 


A controlled reducing atmosphere is main- 
tained in the muffle and cooling chamber by 
introducing hydrogen drawn from a cylinder, 


@ Poroseal is a new non-organic coating for 
metals, available in a wide range of co ors, 
has a very high resistance to heat anc re- 
sists corrosion, acids, solvent and abra on. 
It is made by Pemco Corp., Baltimore 
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WHEN it’s a question of performance, discriminating labora- 
ory technicians will want to benefit by the results obtain- 
ble with the new Lindberg Box Type Laboratory Furnace. 
\sh determinations, fusions, ignitions, drying precipitates, 
eat treating small parts and many other operations, are 
ficiently and accurately handled by this single unit. 
Careful design and durable construction, as well as ap- 
arance, add that certain “plus” for which all Lindberg 
quipment is widely known. Let’s look over these im- 
ortant features. 


Appearance 


* Streamlined and clean. Adds to modern laboratory 
standards. 


Construction 


* Rugged. Heavy sheet metal housing encloses courses of 
selected high temperature insulating slabs and refrac-~ 
tory brick. 

* Vertical lift mechanism raises door so that hot side is 
always facing away from operator. 

* A convenient ledge is revealed when door is open. 

* Heavy rod type low voltage nickel chromium elements. 
Excellent for temperatures up to 2000°F. Long life, few 
replacements. 


¢ Built-in transformer provides reduced voltage. 


Operation 


¢ Lindberg Input Control accurately provides “stepless” 


apportioning of heat. 
¢ Indicating pyrometer registers the temperature through- 
out the range of furnace applications. 


FOR YOUR LABORATORY 





¢ Index pointer on pyrometer gives visual check on fur- 
nace control. 
e Signal light shows when furnace is in operation. 


Two Sizes 


e Temperature range up to 2000 F maximum. 


CHAMBER SIZES 
B-2 41%” wide x 19” deep x 4” high 
B-6 712” wide x 14” deep x 514” high 


Other “performance plus” equipment are the Combustion 
Tube and Crucible type furnaces as well as the corrosion 
resisting Hot Plates, all available in convenient laboratory 
sizes. See your usual laboratory equipment dealer—he 
will gladly give you further information and prices. 


LINDBERG 


Well-known Throughout the World as the Leaders in Devel- 
oping and Manufacturing Industrial Heat Treating Equipment 





LINDBERG ENGINEERING COMPANY 


2450 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 





SOLD EXCLUSIVELY THROUGH LABORATORY EQUIPMENT DEALERS 
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At Last! 


An Up-To-Date 
Book on 





Aluminum Alloys 


METALLOGRAPHY 
OF ALUMINUM 
ALLOYS 


By Lucio F. Mondolto 





A comprehensive, practical study of 
aluminum alloys. The growing in- 
terest and continuous development in 
the use of aluminum alloys, and the 
fact that present works on the subject 
are out-dated made the publication of 


this volume imperative. 

It deals with equilibrium diagrams of 
aluminum alloys; the technique of 
macro and micro examination; the 


normal structure of commercial alloys; 
the effect of fabricating on micro and 
macro structures and many other related 
topics. Illustrated with original photo- 
micrographs. Will be invaluable to 
men in the aluminum industries or air- 
craft factories and to engineers con- 
cerned with the use of aluminum. 


351 Pages $4.50 











Contents 

Equilibrium Diagrams 

Polishing and Etching 
Commercial Alloys 


Effect of Fabricating on the Micro- 
structure 


auame=eQN APPROVAL COUPON#=2eee« 
JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me a copy of Mondolfo’s 
METALLOGRAPHY OF ALUMINUM AL- 
LOYS on ten days’ trial. At the end of 


that time. if | decide to keep the book, 
will remit $4.50 plus postage; other- 
wise | will return the book postpaid 
Name 2e2¢625 
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Furnaces for Nitriding Crankshafts 


For nitriding Rolls Royce aircraft engine 
crankshafts at the Packard Motor Car Co.'s 
plant at Detroit, a battery of Westinghouse 
bell-type furnaces is used. 





In addition to close nitriding case depth 
and hardness specifications, the shafts must 
be kept true and free from warpage. Ex- 
ceptionally close temperature distribution al- 
lows conformity to these tough require- 
ments. A unique wiffle tree fixture serves 
to support the shafts during the nitriding 
process. 


é Iridite”’ 


plied to zinc 


is a new chemical coating ap- 
made 
Research Products, Inc., Bal- 
makes possible the use of 
zinc cadmium as protective coatings 
under exposure conditions that have not 
been possible in the past. Usually 100 
gals. of Iridite solution will coat 20,000 
sq. ft. of work. 


and cadmium surfaces, 
by the Rheem 
timore It 
and 


Routine Determinations 
of Alloying Elements 


For determining molybdenum, titanium, 
vanadium or manganese in steel, lead, cop- 
per or the Central Scientific Co., 
Chicago, is introducing a new type B-2 
“Photelometer’” of smaller size than usual. 
It is a compact filter photometer for chem- 
ical analyses in the routine or control 
laboratory. 

The Photelometer is easily standardized 
by determining the transmittancies of a 
number of solutions that are prepared in 
accordance with a specific chemical proce- 
dure. The transmittancies, when plotted 
on a semi-logarithmic scale against the 
known concentrations on a linear scale, 
yield the analytical curve or standard with 
which unknown solutions of that technique 
may be compared. 

The barrier-layer instrument consists 
basically of a low-voltage light source, 
an adjustable light aperture, a 3-color fil- 
ter holder, receptacles for tubular or recten- 
gular absorption cells, a single photoelec- 
tric cell, and a sensitive current measuring 
instrument with a 21/-in. scale. The scale 
reads from 0-100 in 50 divisions. 

A voltage transformer to supply con- 
stant intensity of light when operated on 
a controlled frequency power line is fur- 
nished with the 115-volt a.c. instrument. 

(Continued on page 1210) 
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as the 


testing is the 
prime requisite for choosing materials for war- 


time or post-war products. 


Tinius Olsen Testing Machine Company recognizes its re- 


sponsibility to the men who are, or will be given the task 


of making post-war plans come true — at minimum cost 


and in the shortest possible time. 


Today is not too soon to begin to analyze critically the test- 


: ing and balancing equipment which Olsen has developed 


accepted means to the proper material in the right 


at , 
place on time. 
at | Feel free to write for literature on any of the 
OLSEN PRODUCTS 
ry - . » NY 5 
Disen equipment listed ot the right—for metals A ekg aris ai ee ace 4: 
TESTING MACHINES FOR 
. HARDNESS IMPACT STIFFNESS 1b D060) Dale), | 
and plastics. DUCTILITY TORSION PLASTIC FLOW TRANSVERSE 
INSTRUMENTS INCLUDING 
EXTENSOMETERS PROVING RINGS RECORDERS 
Just oft the press STRAIN GAUGES TENSIOMETERS DOYNAMOMETERS 
OLSEN BULLETIN No 26 STATIC-DYNAMIC BALANCING MACHINES 
Static and Dynamic Balanc- MACHINES AND INSTRUMENTS DESIGNEO ANDO 
ing Machines described in BUILT TO MEET SPECIAL REQUIREMENTS 
” detail as to function, operation 
and construction. 
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PROVING EVERY DAY THAT THE VALUE 
OF TESTING DEPENDS ON THE 
QUALITY OF THE TESTING EQUIPMENT. 


TINIUS OLSEN TESTING MACHINE COMPANY 


510 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 
PACIFIC SCIENTIFIC COMPANY, Los Angeles, San Francisco, Seattle 
MINE and SMELTER SUPPLY COMPANY, Denver, Colorado. 


REPRESENTATIVES: 


1943 
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lron vs. Forged Steel Crankshafts 


Engine crankshafts of forged steel are 
often being replaced with cast Meehanite 
in the equipment being manufactured by 
Cooper-Bessemer Corp., Mt. Vernon, Ohio. 
In one case, in which the crankshaft is 
block-forged, the steel ingot weighs 36,000 
lbs., but the completed shaft only 12,000 
lbs., meaning removal of 24,000 Ibs. of 
critical steel by various machining opera- 
tions. Besides, there is the expenditure of 
man-hours in sawing, chipping, drilling, 
turning and boring. During 1936 twelve 
cast shafts were assembled into engines 
going into the field, and all have per- 
formed satisfactorily since. 


SPECIAL HIGH GRADE 


99.99 +7. 


pure 





The electrolytic refining 


Recently Cooper-Bessemer conducted 
their most spectacular test, using a 6- 
throw shaft casting, 7 ft. 8 in. long, with 
5¥g in. pins and journals to replace the 
forged steel shaft in an 8% in. by 11 in. 
Diesel engine. First, the engine was op- 
erated at 900 Ibs. peak pressure for 20,- 
000,000 revolutions at 900 r.p.m. When 
the bearings were removed and whiting 
applied, no distress in the shaft was ap- 
parent. Then 20,000,000 revolutions more 
were run at 900 r.p.m. and 1000 Ibs. peak 
pressure. Still in perfect condition! Then 
it was operated continuously in a_ peak 
critical test for 6 days. The sixth night 


ANACONDA 





process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 


consistently produces zinc 


42288 


of the highest purity. 


ANACONDA SALES COMPANY 


pA 


25 Broadway, 4 New York 


os Subsidiary of Anaconda Copper Mining Company 
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there were indications it had failed. 

Another 12 hrs. were added, after 
which a fracture extending only half way 
through the shaft was revealed, but jt 
still continued to function. All tests were 
made of crankshafts of “‘as cast’’ process 
A Meehanite, stress relieved, but not 
heat treated. In these tests forged shafts 
of .45 carbon steel with minimum tensile 
strength of 80,000 per sq. in. were fe. 
moved from assembled engines and re. 
placed with cast Meehanite shafts. 


Contrasts in Tongs 


Here is an adventure with steel mill tongs 
that might well have been encountered in 
“Gulliver's Travels.’’ The massive tong, 
pictured herewith, was recently constructed 
by Heppenstall Co., Pittsburgh, with a lift. 








ing capacity of 80 tons, for use with in- 
It has an opening of 69 in. and 


gots. 
weighs 12,489 Ibs. It eliminates the use of 
electric power and ground crews. 


Look sharply and you can see between 
the massive claws what appears by  com- 
parison to be mere sugar tongs. his 
smaller one has a lifting capacity of 0 


lbs., and is used for small material. 


Electronic Temperature Indicator 


A new electronic temperature indicator 
is announced by North American Phillips 
Co., Inc., Industrial Electronics Div., 419 
Fourth Ave., New York, serving where 
an expensive recording pyrometer is not 
required. A switch on the front panel 
allows selection of three temperature 
“spread ranges,’ the standard limits being 

-212 deg. F. to 1832 deg. F., with a 
normal accuracy of plus or minus 2 per 
cent. 

Five pairs of terminals for five thermo- 
couples are provided, any one of which 
can be switched into the circuit so that 
temperature at five different points can be 
read. The instrument can be operated with 
as much as 100 ft. of connecting wire be- 
tween thermocouples and indicator. 

No technical knowledge is required to 
operate, and the apparatus cannot be dam- 
aged by overload or wrong application. 
The whole apparatus is built into a metal 
cabinet with black crack's “nish, weighs 
24 Ibs. and it not affected by plant vibra- 
tions. 
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Organized Against the Sabotage of Inadequate Inspection 





Magnaflux Service 


\s originators and pioneers of 

e Magnaflux Methods, Magna- 
flux Corporation and its engi- 
neering staff have accumulated 
an unequalled fund of special- 
ized knowledge and experience 
n this subject. This is placed at 
he disposal of industry in the 
ervice which is extended to 
Magnaflux users. Included are: 
training for operators, all neces- 
sary text books, regular contacts 
by field engineers, laboratory 
services, etc. 





CORPORATION 
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Industry has only just emerged from the 
phase in which any inspection was 
adopted as a remedy for no inspection. 
The high pressure of war production 
quickly proved such casually adopted 
methods inadequate—if not downright 
threatening to the armament program. It 
has been the part of the Magnaflux 
Corporation to advance the overall effi- 
ciency by offering continuously improved 
techniques. 


Only deliberate organization to main- 
tain a consistent research program can 
assure this kind of steady development. 
The Magnaflux Corporation has chosen 
to specialize in non-destructive detection 
of flaws at whatever point promises great- 
est savings. On the production line this 
calls for inspection stations, handling 
every unit, set up between production 
of parts and the beginning of assembly. 


In operating equipment, inspections 
must be made promptly at the time of 
periodic overhauls. 

Within this closely defined field it has 
proved possible to offer first, magnetic 
particle inspection (the basic Magnaflux* 
Method) for all parts susceptible to 
magnetism—Then, to add black-light in- 
spection of fluorescent magnetic particles 
(Magnaglo* Method) for magnetic metal 
parts with darkened or obscured surfaces 
—Then, to go a step further with black- 
light fluorescent penetrant inspection of 
non-magnetic parts (the Zyglo* Method) 
not only for magnesium alloys, aluminum, 
bronze, austenitic steels but for ceramics, 
plastics and solid parts in general. 

Magnaflux Research with these sound 
achievements in practical application, 
presses on to the fullerdevelopment of the 
Science of Non-Destructive Flaw Detection. 


* Registered Trade Marks covering the methods, materials and equipment of Magnaflux Corporation. 


MAGNAFLUX CORPORATION 


5900 Northwest Highway, Chicago 31, Ili. 
NEW YORK CITY + LOS ANGELES « DALLAS « DETROIT + CLEVELAND - BIRMINGHAM 
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OFHC is a universal copper. 
@ It is an essential part of electronic devices. 





@ In that capacity it is accompanying our armed 
forces everywhere. 


@ Its unique qualities however do not restrict 
its use to special applications. 


OFHC is a versatile copper. 








THE AMERICAN METAL COMPANY, LTD. 


6| Broadway, New York. N. Y 















SILVER 


BRAZING ALLOYS: 


“Readyllow”—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


Of all desired dimensions. 


FLUXES: 
For use with Silver Brazing Alloys. 





Write tor booklet “MA” 


The American Platinum Works 


Nw 35 AR. AVE. AT OLIVER SF, 


Newark,N.J. 
est. Gav) 078 
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Standardized Thread Milling Cutters 


A line of standardized thread milling cut. 
ters has been developed for the first time 
in industry, it is claimed by Detroit Tap & 
Tool Co., 8432 Butler St., Detroit 11, the 
purpose being to speed delivery and simplify 





ordering. Blanks are carried in stock, finish. 
machined and heat-treated, ready for finish 
grinding of threads. They are produced in 
the nation’s largest plant devoted exclusively 
to thread milling cutters. 

Sizes selected for standardization were 
chosen after a survey to determine the most 
widely-used cutter types and sizes. The di- 
ameter range of the 40 different shell-type 
standard blanks are carried, ranging from 
¥, to 14 in. in diam. 


@ ‘“No-Spat’’ welding fluid, made by the 
Midland Paint & Varnish Co., Cleveland, 
reduces fumes from welding galvanized 
iron or zinc-coated sheets by at leas: 30 
per cent. A comparison of vaporiz.tion 
showed that an untreated weld on gal- 
vanized steel vaporized 0.107 gram. of 
zinc, against 0.074 grams when trated 
with No-Spat fluid. 


Continuous Draw Furnace 


A continuous draw furnace, which was 
designed for stress-relieving of armor- 
piercing shot in the plant of an Ohio 
ordnance manufacturer, is now one of a 
series of standard units, in various sizes, 
temperature ranges and capacities, turned 
out by the Industrial Oven Engineering Co, 
11621 Detroit Ave., Cleveland. 

Built for ranges up to 900 deg. F, 
it maintains temperature uniformity plus 
or minus 3 deg. throughout the work zone. 
It passes air at extremely high velocities 
over the work on the conveyor belt and au- 
tomatically turns the work as it passes 
through the furnace. 

Ventilation hoods with their own ex- 
haust systems protect where workers un- 
load the furnace. Usually loading and 
unloading are automatic. Fuel cost is 
25 per cent original estimates because of 
efficiently designed air heater, duct and 
recirculation system. Gas, oil or electric 
heat may be chosen. 

The furnaces are now being: used for 
drawing, tempering and _ strain-relieving 
ordnance items and processing cartridge 
links, clips, etc. They are designed im 
lower temperature ranges for use as de- 
hydrogenizing ovens, used after pickling, 
Parkerizing, etc. Electronic safety controls 
protect from pilot, motor, air or current 
failure. 
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THERE FLIES 15 TONS OF HEAT TREATED AL-MG ALLOYS 


Why Metallurgists Choose Despatch 
Furnaces For Such Jobs 


\ bomber like this is built for trouble—from nose to 

‘ail. And most of her 15 tons of tough, light aluminum 

ind magnesium alloys owe their strength to exacting 
at treatment in specially designed furnaces. 

To provide such furnaces has been the role of Des- 
atch engineers for years. So today a very large per- 
entage of all non-ferrous alloys used in our military 
nd naval aircraft are ‘“‘Despatch-processed’’. Why? 

Because they are convinced by proved performance that 
Despatch furnaces provide exactly the kind of heat 
treatment required—swiftly, surely, economically. 


PROVIDE BETTER CORROSION-RESISTANCE 
l'ake the bugaboo of corrosion. To get real resistance 
means most accurate heat treatment and almost split- 
second quenching. No easy job! 
But Despatch engineers developed an electronically 
controlled dual-zoned type conveyor furnace (shown 
below) which does the entire job automatically! Such 


COMPLETELY AUTOMATIC Despatch furnace for heat treating Al. sheets, 
400 Ibs. per hour. Time-cycle controlled conveyor, doors, quench. Uniformity 
+ 5° F. Eliminates all labor, except for loading. 
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high corrosion-resistance was developed that a second 
furnace was ordered at once for another plant. 


DESPATCH SYSTEM GIVES HIGHEST METAL FACTORS 
This is but one example. There are scores of others 
involving other types of Despatch furnaces for cast- 
ings, shapes, billets, preforms and rivets. 

In all types, however, the unique forced convection 
system is so powerfully efficient that maximum physical 
factors in tensile and elongation are developed. You 
get just what you want. And electronic controls, robot 
conveyors, extra-fast quench systems and other new 
features help make the job easier and better. 


WE CAN HELP YOU with your non-ferrous heat treat- 
ing problems promptly and efficiently, and also assist you in 
planning your future in the light metals industry. Ask For 
Detaits Topay! 









fired (radiant tubes). Very efficient. 
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ELEVATOR QUENCH system on platform-loaded Despatch furnace allows 
removal and quench of 8000 Ibs. of castings in 20 seconds! Electric or gas- 











Gas Cooler for Annealing, Drawing, Tempering 


A new furnace gas cooler, permitting 
better controlled conditions, resulting in 
improved annealing, drawing, tempering 
and stress relieving, is announced by Brown 
Fintube Co., 1006 Filbert St., Elyria, Ohio. 
Hot gases are withdrawn from furnace A 
at temperatures between 1200 and 1600 
deg. F. while it is on a heating cycle 
and passed through this Type BFT-6 cool- 
er, thus reducing their temperature to any 
desired level, even to 200 deg. or lower. 

Cooled gases are then passed into fur- 
nace B, where the work may be annealed, 
drawn, stress relieved, etc. at the exact 


temperature that produces correct physical 
qualities — and in a non-oxidizing at- 
mosphere. Thus the work can be cooled, 
withdrawn and the furnace put back in 
heat in minimum time. 

After furnace B has been recharged and 
put back on heat, gases from this furnace 
pass through the cooler and exhausted 
into A, where work is drawn, annealed, 
etc. The coolers consist of a bank of 
resistance-welded, integrally-bonded = ex- 
tended surface fintubes, welded to headers 
at each end and mounted in an insulated 
steel shell. Cooling water passes through 




















STAINLESS-STEEL 
CASTINGS 





CORROSION 
RESISTANCE 


less steel and other high-chrome alloys—provides: Refined 
grain structure, greater elongation and reduction of area 
and frequently higher tensile strength, as well as increased 


corrosion resistance. 


If you are interested in stainless steels with character- 
istics such as these, write for complete information. We 
shall be glad to discuss your casting problems with you 
and give you the benefit of our experience in the develop- 
ment of new alloys and new methods of producing corro- 
sion, heat and abrasion resisting castings. You will not be 


obligated in any way. 


Rt Bee) 
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and finished products. 
@ Dual foundry... 
chine molding. 

e Centrifugally-cast castings. 

@ Heat treating of castings up 
feet in size. 


@ Machine shop .. - 
for finishing stainless steel. 















ALLOY FOUNDRY W 
@ Laboratory control over raw materials 
both hand and ma- 
to six 


specially equipped 






ita Ad THESE FACILITIES 


anin @ Lae including 
Lustracast oneal tic finishing which 
leaves all surfaces - ee ER 

i ish rough, 

Seed. ome ounce to two tons. 
* X-ray and Gamma-ray inspection. 
@ Development of special alloys to meet 
unusual requirements. 
@ Technical consulting service. 


@ Improved 


THE Coopen ALLOY FOUNDRY CO. 


105 BLOY STREET . 
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HILLSIDE, NEW JERSEY 














the inside of the tubes, gases passing 
between the outside of the tubes and shell. 

Because of the fins, tubes are shorter 
and fewer in number than with plain bare 
tubes. 


Cemented Carbide Gage Biocks 


Gage blocks made of cemented carbide, 
which greatly reduce wear error, are an- 
nounced by the Lincoln Park Tool & Gage 
Co., Lincoln Park 25, Mich. Named “‘Car- 





blox,”’ 


they will retain their accurate size 
within the allowable wear tolerance at least 
50 times longer than steel blocks, the maker 
claims. They are non-magnetic and resist- 
ant to corrosion. Their high cohesive factor 
facilitates the wringing of thin blocks. 

Carblox are furnished to “A” accuracy 
(0.000004 in.) and “‘B” accuracy (0.000008 
in.), as a series of a gage block build-up is 
not required. 


@ In addition to shipping carbide pow 

to England since Sept. 1, 1939, the U 
carbide industry has been supplying (¢ 
ada, Russia, Australia, China, Mexico, 
South Africa, India and other United Na- 
tions with carbides in various forms 
from raw material to finished product, 
states Carboloy Co., Inc., Detroit. 


Mass Production X-Ray Machine 


A new mass production X-ray machine 
capable of inspecting 17,000 airplane cast- 
ings in 24 hrs. has been developed for a 
Detroit plant, Westinghouse engineers 
state. Key to the speed is a moving con- 
veyor, 40 ft. long and 3 ft. wide, that 
transports castings through the inspection, 
which is done inside two steel towers, 12 
ft. high and near the middle of the con- 
veyor. 

Each tower houses an X-ray tube, one 
operating at 140,000 volts, the other at 
220,000, so that castings of different types 
and thicknesses can be examined at the 
same time. For quickly identifying any 
defective castings, corresponding numbers 
are given the film and the castings. Be- 
cause of lead-lined hoods to protect work- 
men, the inspection unit can be located 
anywhere in the plant. The machine will 
be used chiefly to test aluminum castings. 
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Sergeant Altimoso 


; trying to remove rust from the huge pile of 
aged weapons collected from the jungle battle- 
ls of New Guinea. 


[he sergeant may be able to put many of those 
les in usable condition, but the tropics aren’t 
sy on metals. That’s why Uncle Sam realizes 
has another enemy to fight. Its name is RUST. 


lhis fight starts back in the steel mill, down 
through the machining, the assembly, storage, 
shipping and the long delays awaiting invasion. 

Specifications carefully worked out by the Army, 
Navy and Air Corps now cover almost all needs. 
But a rust preventive should do more than merely 
meet a“‘spec.”’ It should be so made that it exceeds 
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has himself a job 


the protective minimum. Houghton rust preven 
tives provide that “‘plus”’ service. 


Whether it be a slush, or a light waxy film, or 
one which dries hard, or a heavy grease, you'll find 
a Houghton product ready to serve you well. 


For Lend-Lease steel shipments, too, for which 
the A.I.S.I. has worked out rust preventive 
recommendations, the Houghton Man is ready to 
prescribe the correct Cosmoline or Rust Veto. 


To the plant man concerned with rusting between 
operations, we can offer suggestions on the cleaning 
of steel surfaces prior to their protective coating. 
Write to E. F. Houghton & Co., Philadelphia, 
Chicago, Detroit, San Francisco or Toronto. 








Open Mesh Annealing Trays 


Open mesh steel grating has replaced 
special plate steel trays in the heat treat- 
ment of metal bottles used to inflate life 
rafts for airmen and extinguish fires in 
aircraft, tanks, etc. with carbon dioxide 
gas. The idea of using 84 per cent open 
steel grid in place of the solid type tray 
for annealing was inspired by Walter 
Kidde Co., Belleville, N. J. Their en- 
gineers became increasingly dissatisfied 
with the lack of tempering uniformity 
with the trays. 

They approached the Irving Subway 
Grating Co., 152 W. 42nd St., New York, 


nine advantages 


() 


with the idea of making open mesh trays, 
and by now 200 are in use. The steel 
bottles are made from discs ranging in 
diameter from 6 to 24 in. Each slug 
is first put in a press and formed into 
a cup-like shape. It is annealed and again 
drawn, the complete process calling for 
seven draws and annealings. 

The material slides through the an- 
nealing ovens at 1300 deg. F. on the 
grating trays over a period of 1 hr. 5 
mins. The 84 per cent open area in the 
mesh trays allows for the same tempera- 
ture throughout. 
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C-T ‘NO-WEAR’ 





HARD-FACING 


Versatile— Economical 








Density: 170 


lb. covers approxi- 
mately 90 sq. in., 1/32’ 
thick. Hardness: (Rock 
well Scale) 63-67 cast 
62-66 gas- 
welded. 


tools. 

















Send for No-Wear 
Bulletin Ne. 153 
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. Increases the productive life of steel parts 3 
to 15 times. 


2. Quickly and economically restores worn sur- 
faces subject to severe abrasion. 


3. Can be applied quickly with oxy-acetylene 
torch. 


4. Can be applied in thin layers— having a melt- 
ing point lower than the steel base. 


5. Does not oxidize and is not readily affected 
by mild acids. 


6. Can be applied on surfaces previously hard- 
faced. 


grams per cu. in. 7. Is extremely resistant to abrasive wear at 
elevated temperatures. 


8. Will increase the productivity of machine 


9. Eliminates costly delays by prolonging life 
of parts. ' 


or VEG hs eall ich yas, Bete) ije) y-uale), 


STREET, UNION CITY, N 


( } 





The trays are made up of % by &% 
in. straight bars spaced 134 in. on centers, 
and 3% by \% in. reticuline bars assem. 
bled with % in. gun driven rivets 7 in, 
on centers. Size of the trays are 38 by 
44 in. Irving engineers believe that a 
new field has been opened up. 


General Purpose Marking Machine 


A new general-purpose marking machine 
will mark most any flat or round product. 
It can be furnished with a motorized unit 





or with a pneumatic attachment. Known 
as No. 204, it is made by Jas. H. Matthews 
& Co., 3942 Forbes St., Pittsburgh. 

The machine is used for clear-cut, legible 
marking of part numbers, patent numbers, 
names, coding, trade-marks, special lettering 
or design on a range of shapes and sizes of 
parts up to 6 in. diam. or thickness. e 
maker describes nine outstanding featu 


@ Trichlorethylene, a chlorinated hy 
carbon, cleans metals of the minutest 
ticles of grease, states E. I. duPont de Ne- 
mours & Co., Inc., Wilmington, Del. Sol- 
vent degreasing works four times as {ast 
as other cleaning processes, and can be 
done in a quarter of the factory space re- 
quired for other processes. It is non- 
flammable and should have several peace- 
time uses. 


Quick Return Drive Press 


A mechanical reducing press with quick 
return drive has increased speed facilities 
on redraw operations. Known as No. 88- 
A, it is made by E. W. Bliss Co., 53rd 
St. & Second Ave., Brooklyn 32, New 
York. It permits operation at a materially 
increased rate, in strokes per minute, with- 
out any increase in the drawing speed. The 
quick return principle resembles the action 
of shapers and planers in metal cutting. 

Twin driving gears divide the torsion- 
al load between two slides and slabs of the 
shaft. The machine is of 4-piece steel tie- 
rod frame construction with double gear- 
ing, operating at 14 strokes per min. Ii 
is equipped with a multiple disc, flywheel 
type, air friction clutch and brake with 
push button control. A 6-station dial 
feed is employed. 
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HEAT TREATING MACHINE GUN LINKS with 


TEWAR[ 


THE BEST INDUSTRIAL FURNACES MADE 















ra 
é as 
(Above) Stewart Full-Muffle Hardening Furnace showing Automatic Hopper Feed and 
Atmosphere Gas Cracking Unit. (Stewart Hot Air Recirculating Tempering Unit shown in 
background at end of line.) 
(Left) Charge end of Stewart Hot Air Recirculating Furnaces showing Automatic Hopper 
Feeds, Combustion Chambers, Controls, etc.( There are four complete production lines in 
this installation of which three are shown in picture.) 
Right) Discharge of hardened links from Stewart Convey Quench Tank to temperir 
n Stewart Hot Air Recirculating Draw Furnace 
Four production lines of Stewart machine gun link heat treating equipment are meeting rigid operating and 
netallurgical specifications for a large eastern manufacturer. Each line consists of a hardening furnace, quench 
i tank and draw furnace, and has a capacity of 1100 Ibs. per hour and is exceeding its rated capacity. 


The hardening furnace is of the continuous full-muffle type with controlled atmosphere. Uniform, thorough 
quenching is assured by the special design of quench chute in the Stewart conveyor type quench tanks to provide 
a vigorous agitation and recirculation of a large volume of controlled temperature quenching oil in the critical 
cooling area. 


The tempering furnace is the hot air recirculating type with complete automatic temperature control and variable 
speed control of heating time and cycle. 





This installation is typical of the industrial furnaces Stewart engineers are building 
every day to meet the specified requirements of manufacturers all over the con- 
tinent. In addition to furnaces especially designed to meet specific needs, Stewart 
also builds a full line of standard-type furnaces. 


STEWAR] VEST-POCKET HEAT TREATING DATA BOOK 
Write for Your Free Copy 


Sixty-eight pages of charts, tables, diagrams and factual data on latest steel speci- 
fications, characteristics and applications, heat treatments, heating time allowances, 
hardness and tempering conversion tables, carburizing, case hardening, cyaniding, 
quenching notes, furnace capacity information, melting points of common metals, 
etc. Handy, vest-pocket size. We will gladly send you a copy upon request. 
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A letter, wire or ‘phone call will promptly bring you information and details on STEWART Furnaces, 
either units for which plans are now ready or units especially designed to meet your needs. Or,if you 
prefer, a STEWART engineer willbe glad to call and discuss your heat-treating problems with you 


STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 
Main Office: 5600 W. Roosevelt Road, Chicago 50, Illinois 
Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto 
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Operations in the Mediterranean on the 
part of the Allies have resulted in many 
items of commerce, several of which are 
vital to munitions manufacture, being re- 
moved from the Axis sphere of influence and 
turned over to the Allies: Germany has 
already been cut off from vital supplies of 
sulphur, phosphates and other critical ma- 
terials. Now that we dominate Mussolini's 
former sea, we can readily get Turkish 
chrome ore and other products. 

One of the items made more readily ac- 
cessible to us is pumice from the island 
of Lipari, off the Italian Coast. Pumice 
from this volcanic isle has long been con- 
sidered by American industry as the finest 
in the world. The recent capture of Lipari 
has meant that for the second time in 30 
years the mines of James H. Rhodes & Co., 
157 W. Hubbard St., Chicago 10, have been 
retaken from enemy hands. 

The Nazis are also going to miss the 
Italian output of mercury, bauxite, borax, 
zinc. and lead. 

After 63 years of consecutive service, 
Charles Buckingham has retired from the 
Seymour Mfg. Co., Seymour, Conn., having 
become an employee three years after the 
company was organized. For 60 years he 
has been a shipping clerk. During the first 
world war he saw his company convert from 
peace time silver and phosphor bronze prod- 
ucts to the manufacture of brass cartridge 
discs, copper rotating bands and brass strip. 
He saw this repeated 25 years later. 





The Cooper Alloy Foundry Co., Hillside, 
N. J. has completed a new plant for the 
manufacture of centrifugally-cast alloy cast- 
ings for aircraft and other services which 
substitute for forgings and fabricated parts. 
The company specializes in corrosion and 
heat-resisting alloys. 

The plant of the Claude B. Schneible Co., 
maker of dust, fume and odor control equip- 
ment, at 2827 Twenty-fifth St., Detroit, has 
become headquarters for the organization, 
engineering, sales and production becom- 
ing consolidated at that place. 


Plants and Slants 


Back in 1931 the Cooper-Bessemer Corp. 
experimented successfully with employing 
women as coremakers at their Grove City, 
Pa. plant. This 12-year old experiment is 
paying big dividends, for today women are 
playing an increasingly important part in 
foundry core production. 





The four New Jersey foundries of Bendix 
Aviation Corp., which were among the na- 
tion’s pioneers in perfecting casting of mag- 
nesium for the aircraft industry, are averag- 
ing 400,000 Ibs. of magnesium castings 
monthly but soon increased facilities will 
boost this total to exceed 8,500,000 lbs. an- 
nually. In 1931 magnesium castings repre- 
sented only 17 per cent of the corporation's 
foundry output; today it is 50 per cent. 





In a feature article on ‘Magnesium Fires” 
in this magazine last spring, the address of 
the St. Regis Paper Co. erroneously appeared 
as Otsego, N. Y. The correct address is 
Oswego, N. Y. 





United States Steel Products Co. has 
bought the manufacturing assets of the Pe- 
troleum Iron Works Co., with plants at 
Sharon, Pa. and Port Arthur and Beaumont, 
Texas. Temporary executive offices have 
been established at 30 Rockefeller Plaza, 
New York. 





One of the largest and most modern foun- 
dries in the U. S., comprising 43 acres, is 
near Pittsburgh, Calif., a part of the Co- 
lumbia Steel Co. It is now in operation 
and when running full will turn out 30,- 
000 tons of steel castings annually. It cost 
$6,000,000, has two 25-ton basic open 
hearth furnaces, with a 6-ton electric fur- 
mace due soon. 





Heller Brothers Co., Newark, N. J., mak- 
er of files, rasps, tools and steel, has ac- 


quired the goodwill, trade name and patents 
of the Cleveland File Co., Cleveland. 





Detrex Corp. replaces Detroit Rex Prod- 
ucts Co., metal cleaning engineers, as the 
new firm name, 





News of Men, Societies, Meetings and Companies 


Van Norman Co. has succeeded Vay 
Norman Machine Tool Co. as the firm : 
the address being the same at Springfield 7, 
Mass. 





The Carbide Tool Co., Chicago, has re- 
named its principal division the Lake Shore 
Tool Works. 





Executive offices, sales, engineering, pur- 
chasing and technical laboratories of Ad- 
vance Pressure Castings, Inc. are now located 
at 894 Manhattan Ave., Brooklyn 22, N. Y. 





The name of the Porcelain Enamel & 
Mfg. Co. of Baltimore has been changed to 
Pemco Corp. 





North American Philips Co., Inc., Dobbs 
Ferry, N. Y., will move its commercial and 
administrative departments late in November 
to the Pershing Square Bldg., Park Ave. at 
42nd St., New York. 





The Alvey-Ferguson Co. of California 
has been formed, with sales offices, enzvi- 
neering and manufacturing facilities at 
Slauson and Santa Fe Avenues, Los 
geles, their products being the same .; 
those of the original company at Cinc 
nati, #.e. conveying, metal products cle 
ing and finishing equipment. 





When the Geneva Steel Co. is co - 
pleted at Provo, Utah, at the end of + « 
year, it will be the largest steel pl. «t 
West of the Mississippi. It will h:ve 
an annual capacity of -1,200,000 tons of 
ingots, 700,000 tons of plates and 25°, 
000 tons of structural steel. It is a U 
Steel subsidiary, 





Assorted baseball equipment, footba! s, 
boxing gloves, fishing tackle, games 
magazine subscriptions were recently 
nated to the crew of a U. S. minesweeper 
by the management and employees of the 
Ohio Crankshaft Co., Cleveland. = Th 
company machined the crankshafts and carm- 
shafts of this vessel, hence the fatherly in- 
terest. 
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CHECK THESE 
CUTTING TIMES 


HIGH SPEED STEEL 
1" Round, 2 1/5 seconds 


ROLLER BEARING STOCK 
1 5/16"'0.D., 2 1/2 seconds 
UNANNEALED STAINLESS STEEL 
1"' Square, 2 1/2 seconds 
CHROME MOLYBDENUM 
11/2" ©. D., 1 1/2 seconds 


TOBIN BRONZE 
1 1/2" Round, 2 4/5 seconds 


UNANNEALED STAINLESS STEEL— 
EASILY CUT, TOO! 


We've illustrated a cucumber to give you 
a good idea how a Radiac Cut-off Machine 
works. The fact is, it cuts through bars, 
rods, and tubes of metal or other mate- 
rials as easily as you could slice a cucum- 
ber. As an example, look at the time for 
cutting off 15g” roller bearing stock—a 
mere 24% seconds! 

What’s more, the Radiac Cut-off Ma- 
chine (equipped with a Radiac Abrasive 
Cut-off Disc) whistles through these ma- 


terials in one clean, true stroke. Hardly 


ever is any finishing required because of 
the smooth, ground finish. 

Radiac cutting is “cool as a cucum 
ber,”’ too, no burning or bluing since cuts 
are made well below carbonization tem- 
peratures. 

If you have any quantity of cutting-off 
to do, write promptly for information 
about the seven types of Radiac Cut-off 
Machines. Just drop a post card to A. P. 
de Sanno & Son, Inc., Machine Sales Di- 
vision, 106 South 16th Street, Philadel- 
phia, Penna. Plant: Phoenixville, Penna. 


TYPE K—Wet 
and Dry Cutting 


* 
“T. M. Reg. U.S. Pat. Of. 
Copyright 1943, 
A. P. de Sanno & Son, Inc 


T-OFF MACHINES 
ABRASIVE cu - 
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Automatic 
Wash, Rinse 
and Drying 
Machine 


Operated by one man 





Another 
Important 
Product for 

the War effort 








ROTO-TABLE 











Special Features of 
Above Machine 


@ Rugged Construction 

® Minimum Floor Space 

@ Work is placed on 
Roto Table and _ re- 
turns to operator 

® Large Production Ca- 
pacity 

® Conveying Table width 
21 in.—working height 
12 in. 

® Immediate accessibility 
to all working parts. 


We 








149-155 Shaw Avenue 





A newly designed machine for rapid cleaning of 
metal parts, pump castings and similar objects by means 


of spirit 
Can be readily converted for use of alkali cleaners. 


There are large and small Metalwash Roto-Table 
type machines in cperation from single stage Washing 
Machines to the multiple stage cleaning and drying 
types; or for other surface treatments of metal parts. 


We also manufacture complete lines of Fiat Belt 
Machines, . 
Pickling Machines, and other geen equipment used 
in the cleaning and finishing o 


vents. 


Conveyor 


invite 
Bulletin M A. 


METALWASH MACHINERY CoO. 





Roller Conveyor or Revolving 


metal parts. 


your inquiries. Request our Special 








Irvington, N. J. 
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Meetings and Expositions 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS, annual meeting. Pitts- 
burgh; Pa. November 15-16, 
1943. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, annual meeting. New 
York, N. Y. November 29-De- 
cember 3, 1943. 


NATIONAL CHEMICAL EXPOSITION. 
New York, N. Y. December 6-11, 
1943, 


SocigeTY OF AUTOMOTIVE ENGI- 
NEERS, annual meeting. Detroit, 
Mich. January 10-14, 1944, 


INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York, N. Y. January 25-27, 1944 


AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS, 50th ar 
niversary meeting. New York 
N. Y. January 31-February 2nd 
1944, 














Briefs on Associations, Promotions, and Education 


“Although there are records of the ex- 
of boron as an alloying agent 
1917, the additive treat- 
ment from a commercial standpoint 
is relatively new, having started in 1938,” 
stated R. B. Schenck, chief metallurgist, 
Buick Motor Div., before the National 
Tractor session of the Society of Automotive 
Engineers at Milwaukee in late September. 


perimental us¢ 
in steels as early as 


yr steel 


The Engineering Societies Committee on 
War Production has arranged another group 
of panel sessions following a dinner meet- 
ing on Nov. 9 at the Pennsylvania Hotel, 
New York. Here manufacturers, large and 
small, exchange experiences on live prob- 
lems on- engineering, management, shop 
practices and manpower. WPB requested 
the meeting. 


Among current problems discussed at the 
meeting of the Gray Iron Founders’ So- 
ciety at Cincinnati, Oct. 5 and 6, were the 
lack of price flexibility involving ceiling 
wages and ceiling prices for castings, the 
extreme manpower shortage (which is. per- 
haps the most severe of any branch of 
metals industry) and the place of gray iron 
castings in the post-war. Walter L. Seel- 
bach, Forest City Foundries, Cleveland, was 
elected president and W. W. Rose con- 
tinues as executive secretary. 


Harry W. Dietert Co., 9330 Roselawn 
Ave., Detroit 4, bas started publication of 
a small bi-monthly paper of interest to 
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spectographers and spectographic laboratory 
personnel. Its purpose is to disseminate 
technical information and to outline latest 

Interested p urties will be 


9: ps 
placed on the matiing sist. 


developments. 


The American Institute of Physics has 
bought the 5-story former residence at 57- 
59 E. 55th St.. New York, for a national 
headquarters of the organization and its 
affiliated scientific societies. The Institute 
was founded in 1931. 


A_ newly-designed “safety schooner,” 
which visits workers at their benches and 
repairs anti-accident equipment without in- 
terruption of production functions at Willys- 
Overland Motors, Inc., Toledo, Ohio. Over 
14,000 employees are thus serviced on such 
items as goggles, aprons, safety shoes, bel- 
mets and face shields. 


Commerce and industry will be responsi- 
ble for raising $12,000,000 of the $17,000,- 
000 which New York City is asked to pro- 
vide in the campaign of the National War, 
Fund. This was told to editors and pub- 
lishers of over 300 business and trade pa- 
pers at the Hotel Roosevelt, New York, on 
Sept. 13. The funds will be used for the 
U.S.O., United Seamen’s Service and 15 
other major organizations of kindred pur- 
pose. 


Steel will retain its place as the dominant 
metal after the war, stated Wilfred Sykes, 


~ 





president, Inland Steel Co. before the ‘ron 
& Steel Engineers at Pittsburgh in late . ¢p- 
tember. “There is no other metal that has 
the unique properties which make stee so 
valuable from engineering and con: 
tional standpoints.” He estimated 75, 
000 tons of capacity annually in U. S. s:cel 
plants “that can be economically opera:ive 
and be competitive in post-war years.” 


The American Society for Testing Mate- 
rials has elected Robert J. McKay as chair- 
man of its committee, B-8, on electrode- 
posited metallic coatings. Mr. McKay is 
chemical engineer, nickel sales dept., Inter- 
national Nickel Co., Inc. 


A war-time innovation was the conven- 
tion by radio of the National Association of 
Foremen on Sept. 26 to save time, avoid 
travel and omit that dark brown taste of the 
morning after. Foremen's clubs and listen- 
ing groups met throughout the United 
States and Canada, received the broadcast, 
then proceeded to local business and dis- 
cussion. Among the speakers were Charles 
E. Wilson, executive vice chairman, W.P.B. 


The National Security Award to recognize 
those industrial plants which have developed 
superior safeguards against fire, sabotage, 
accidents or possible air attack has been in- 
augurated by the United States Office of 
Civilian Defense. Emblems will be given 


plants and the sponsors hope it will have — 
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wall, showing firing and exhaust 
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ind discharging doors 


hot billets being dis- 


om harmful effects of 


ts being charged. 


A special designed water-cooled 
peel charges and discharges billets. 
The hearth moves continuously 
or may be operated intermit- 
tently, if desired. 


| SALEM ENGINEERING CO. 


) THE WORLD'S LARGEST ROTARY FURNACE BUILT BY SALEM | 





Having an effective hearth area of 
2100 sq. ft., the capacity-of this con- 
tinuous tunnel type Salem Rotary 
Billet Heating Furnace is 80,000 Ibs. 
per hour at 2250° F. when heating 
10" billets on a5 hour cycle. It is gas 
fired, and it is equipped for oil as a 
stand-by fuel. Billets ranging from 
4" to 10" in diameter and from 5! to 
14' in length are heated prior to 
piercing with a maximum scale loss 
of 1% of 1%. The temperature for 
each of the five zones in the furnace 
is automatically recorded and a dial 
chart, which revolves with the fur- 
nace, enables the operator to locate 
any billet during the heating period. 


The hearth is equipped with vari- 
able speed mechanism which gives 
a range of 2 to 8 hours per revolu- 
tion. A refractory type baffle be- 
tween charging and discharging 
doors prevents cold billets, which 
are being charged, from having a 
detrimental effect on billets being 
discharged. For heating certain 
alloy steels, which require lower 
charging temperatures and longer 
heating-up cycles, a removable sec- 
tion of cooling pipes may be placed 
between the baffle and charging 
door. Salem will design a similar 
furnace, or any other type, for your 
specific needs. 
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‘SALEM, OHIO | 


© 

Additional ports on the convex 
surface of the inside wall. Wall 
to wall width is 16'/2 ft. Effective 
loading width of hearth is 14 ft. 


On the inside of the “doughnut” 
are located burners which fire 
through the ports that are shown 
in Picture No. 4. 


Burners around the perimeter of 
the outside wall. Each set of burn- 
ers is equipped with precise tem- 
perature controls. 
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the same dignity as the Army-Navy “E’’ 
award. 


The Allegheny Ludlum Steel Corp. bas 
put out a motion picture, “Welding Stain- 
less Steel,” 2-reels, 25 minutes. Particu- 
larly unique are the extreme close-ups of 
the arc at work, greatly magnified. 


Two moving picture films, the Dial Indi- 
cator and the Dial Indicator Gages, have 
been put out by Federal Products Corp., 
1144 Eddy St., Providence. 


A Navy Department mobile exhibit of 
ordnance, equipment, accompanied by re- 
turned combat veterans, is touring important 
steel producing centers in support of WPB's 
"Steel for Victory” drive. 


A portable com 
bination pump 


unit, consisting 


of a fuel pump 


and bilge pump 
Pumps fuel into 
aircraft tank and 
removes bilge wa 
ter from seaplane 
body. Bilge pump 
in foreground 


News of Engineers 


Cornelius Francis Kelley, chairman, Ana- 
conda Copper Mining Co., has been awarded 
the Charles F. Rand Memorial medal for 
“distinguished achievement in mining ad- 
ministration” by the American Institute of 
Mining and Metallurgical Engineers. Mr. 
Kelley is the second recipient of the Rand 
medal, the first having been Robert Crooks 
Stanley, chairman, International Nickel Co. 


Thomas A. Wright has been elected presi- 
dent, John Jicha, vice president and chemi- 
cal director, and Dr. Robert H. Bell, vice 
president and research director of Lucius 
Pitkin, Inc., 47 Fulton St., New York. 








Bilge-pump bodies of AMPCO METAL 


resist salt water — have longer life 


The corrosive action of salt-laden bilge water calls for the use 
of a corrosion-resistant metal in bilge pumps used by many U. S. 
Navy seaplanes. Longer life and maximum service are assured 
through the use of Ampco Metal, as this alloy of the aluminum 
bronze class has splendid corrosion-resistant properties. 


You may need an acid- and corrosion-resistant material which 
has — coupled with these properties — high tensile strength 
and excellent wear-resistance. The remarkable physical prop- 
erties of “Ampco” bronzes lend themselves to many applica- 
tions where unusual! service is required which will affect length 
of life, economy, and, in many cases, operating safety. 


When you need bronze parts to stand up against corrosion, wear, 
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_ or metal fatigue, investigate Ampco Metal. Send 
for free booklet,"“File 41—Engineering Data Sheets.” 


AMPCO METAL, INC. 


MILWAUKEE 4, WISCONSIN 
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Carl G. Strandlung, formerly in charge ot 
their armor plate division, has been made 
vice president and general manager, Chi- 
cago Vitreous Enamel Product Co., Cicero, 
Ill. Before joining this company 18 years 
ago, he was a consulting engineer. 





Tinkham Veale, II has been made pro- 
duction manager of the Tocco Induction 
Process Div., Ohio Crankshaft Co., Cleve- 
land. His previous company connection 
was Reliance Electric & Engineering Co. 





Charles F. Dickinson has become assist- 
ant manager, metallurgical division, Chicago 
district, Carnegie-Illinois Steel Corp., suc- 
ceeding L. J. Rohl, who has become manager 
of the department. 





Samuel G. Baker has been made director, 
Electroplating Div., E. I. duPont de Nem- 
ours & Co., Wilmington, Del., having pre- 
viously been director of sales of the ex- 
plosives department. He is a chemical en 
gineer by schooling and experience 

Thomas I. Phillips, vice president, We 
inghouse & Mfg. Co., has be 
made head of the company’s Pittsburgh 
visions. He started with Westinghouse 
as a tool maker 


Electric 


> 





years ago 

Van S. Wielosinski has been appoint 
plant metallurgist at Willys-Overland M 
tors. He came from Carnegie-Illinois St 
Corp., Chicago, where for 7 years he « 
metallurgical research and development 





Clarence C. Helmle has joined the te 
nical staff of the Enthone Co., N 
Haven, Conn., where he will be engaged 
plating equipment design, process devel 


ment and technical service Previo. 
he was with General Electric at Brid 
port in charge of electroplating, m« 
lurgy and general chemistry. 


Richard Hammerstein and T. J. Cl 
nave joined the engineering staff of 





Park Chemical Co., Detroit. The for: 
has been in industrial metallurgy w 
Carnegie-Illinois, Crucible Steel and Ol: 
mobile. Mr, Clark has specialized in h: 
treating, both with R.C.A. Mfg. Co. 


Brown Instrument Co. 





Frank J. De Rewal, formerly with B 
telle Memorial Institute, is now in charge 
of Metallurgical research and devel: 
ment for Delloy Metals, Philadelphia. 

C. Malcolm Allen has joined Battell: 
Memorial Institute, where he will do r« 
search work on the engineering properties 
of metals. Previously he was with th« 
Liquid Cooled Engine Div., Aviatio 
Corp., Toledo, Ohio 


F. L. Magee, product manager for ‘sheet 
Aluminum Co. of America, has been pro 
moted to general production manager and 
I. W. Wilson, of the same company, to 
assistant to vice president. Donovan Wil- 
mot becomes product manager for sheet. 
Ralph W. Davies goes to Pittsburgh to 
be product manager for ingot. 
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By Edwin F., Cone 


Battlefield Scrap 


j t estima x ti nount of scrap, which will be 
brought back to the United States, is 20,000 to 25,000 tons 
per month. If plans are made to process some of this scrap 
in Italy, this volume may decrease. 


Cupola Charging 


The application of mechanical charging to cupola opera- 
tions is increasing. One large foundry which melts 50 tons 
an hour until recently used 18 men to charge the cupolas— 

lay these same cupolas are being charged mechanically 
with 3 men, 


Lend-Lease Exports 


Exports under Lend-Lease constitute about four-fifths of 
uur total exports. Much of this is munitions and metals in 
various forms. Exports of U. S. merchandise in June were 
valued at $998,000,000 and lend-lease were worth $792,- 
000,000. 


lron Ore Supplies 


There is no immediate danger of a shortage of high- 
grade iron ore in the United States, even if a wartime 
consumption of 100,000,000 gross tons a year continues, 
according to a statement of the National Industrial Con- 
ference Board. 


Electric Steel in Ohio 


The State of Ohio continues to lead in the produc 
tion of electric steel as it has for several years. Out of a 
total for 1942 of 3,974,540 net tons, Ohio is credited with 
1,564,137 tons. Pennsylvania is second with Indiana, II- 
linois and Michigan third. 





Open-Hearth Steel Furnace Operation 


Speaking before a local section of a large technical society, 
C. D. King, chairman, operating committee U. S. Steel Corp., 
comparing open-hearth operations of one of the company’s 
plants in the Pittsburgh district now and in the first World 
War, said: “In 1918 this plant was considered a modern 
unit by the old standards and at that time was tapping 110 
net ton heats with a daily production of 194 tons per fur- 
nace and a fuel consumption of 6,600,000 Btu's per net 
ton of ingots. The plant has since been improved and by 
any present standards is considered a representative modern 
unit. Today (Sept. 30) the furnaces are tapping 169 net 
ton heats, or 53 per cent larger, producing 310 net tons per 
day per furnace or 60 per cent more, and consuming 3,700,000 
Btu's per net ton of ingots or 44 per cent less.” Though 
the furnaces are larger, there have been many improvements 
in design, in methods of operation and in furnace control. 


Post-War Magnesium and Aluminum 


After the war, the Government will own about 92 per 
cent of the country’s magnesium capacity and more than 
50 per cent of the aluminum, as well as 10 per cent of the 
steel, said Jesse Jones, chairman of the R. F. C., in a 
recent statement. This ownership will constitute a vital 
problem in the post-war economy. The Government will 
be in a position after the war to smother private industry 


in the manufacture of magnesium and to dominate the 


aluminum industry. These situations, he declared, will re- 
quire wisdom and fairness by the Government if private 
investments are not destroyed We have built and own 


45 plants for the fabrication of aluminum.” 


Magnesium Castings 


The output of magnesium castings has reached a rate 
3 times as great as at the time of Pearl Harbor, accord- 
ing to WPB. This does not include incendiary bomb 
magnesium castings which also have shown large produc- 
tion increases. 

The largest increase has been in sand castings — from 
1,500,000 Ibs. in November 1941 to over 4,500,000 Ibs. 
per month in the spring of this year. Both permanent 
mold and die castings show large percentage gains in the 
same period. Permanent mold castings reached a peak of 
356,000 lbs. and die castings 274,000 Ibs. in May 1943 — 
increases of more than 1400 and 400 per cent respectively 
over prewar output. 


Brazilian Aluminum 


Brazil's importations of American aluminum has been 
about 1,600 tons annually until American war demands 
cut off this supply. There will soon be a new Brazilian 
aluminum industry, the generators and transformers for new 
power stations being now installed. Raw material for this 
new industry consists of 81 known deposits of bauxite in 
Brazil, estimated to contain 150,000,000 tons. 


Electric Steel Capacity 


The capacity qf American electric steel furnaces con- 
tinues to increase. In August the total, rated at 4,936,- 
000 net tons per year, was 400,000 tons above the capac- 
ity as of Jan. 1, this year and more than 2 times the 
capacity available in 1940. This is very rapid expansion. 
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